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Description

[0001] The present invention relates to an endotrache-
al tube inserting device comprising a stylet part, which
has a proximal stylet end part with a proximal stylet end
and an opposite distal stylet end part with a distal stylet
end, and a handle part, wherein the proximal stylet end
part is stationary in relation to the handle part, and an
endotracheal tube on the stylet part of the endotracheal
tube inserting device, wherein the endotracheal tube in-
serting device has a tube ejecting mechanism adapted
for displacing the endotracheal tube along the elongate
stylet part in a direction towards the distal stylet end of
the elongate stylet part.
[0002] In particular the present invention relates to en-
dotracheal intubation, and apparatuses useful in the po-
sitioning of an endotracheal tube within the airways of a
patient.
[0003] The term "endotracheal tube-inserting device"
used in the context of the present application means a
device adapted for inserting an endotracheal tube into
trachea. The "endotracheal tube-inserting device" is an
intubator, thus a device for controlling, directing, and
placing an intubation tube within the trachea.
[0004] Unsuccessful direct laryngoscopy for orotra-
cheal intubation occurs in particularly for patients having
a "difficult airway". Failure incidence has been reported
to be as high as 0.3% to 0.43% in the studies of Rose
DK, Cohen MM. The airway: problems and predictions
in 18,500 patients. Can J Anaesth. 1994;41(5):372-383.
doi: 10.1007/BF03009858, and of Burkle CM, Walsh MT,
Harrison BA, Curry TB, Rose SH. Airway management
after failure to intubate by direct laryngoscopy: outcomes
in a large teaching hospital. Can J Anaesth.
2005;52(6):634-640. doi: 10.1007/BF03015776.
[0005] Various kinds of blades and stylets are known
in the art to improve the visuality of the airways when
intubating a patient.
[0006] Even though it may still be a huge challenge to
help guide the tube into and along the patient’s trachea,
including lifting vallecula out of the way, trapping epiglot-
tis to better expose the glottis and vocal cords.
[0007] Laryngoscopes are therefore often used to ob-
tain a view of the glottis or the larynx, or to manipulate
the tongue, glottis or larynx in order to facilitate insertion
of an endotracheal tube or other instruments, such as
endoscopes.
[0008] Even though airway related complications as-
sociated with intubation procedures still occur. Examples
of such complications include but are not limited to abra-
sion, hematoma, lacerations to lips, tongue, palate, phar-
ynx, hypopharynx, larynx, and esophagus, injuries to lin-
gual and/or hypoglossal nerve.
[0009] So despite the availability of various stylets and
other implements, the insertion of endotracheal tubes
can be difficult even for skilled physicians, particularly in
patient’s having anterior trachea and other conditions
that make it challenging to guide the distal end of the

endotracheal tube past the vocal cords and into the tra-
chea.
[0010] As a tool to remedy at least some of the above
side effects today widespread use is made of a video
laryngoscope, such as a GlideScope® (Verathon, Inc.,
Bothell, WA), for real-time viewing a patient’s airways
during the intubation. This procedure has improved vis-
uality of the airways significantly. Video laryngoscopes
are however today used with rigid stylets, e.g. the Glide-
Scope® is used with the GlideRite® Rigid Stylet that has
a preformed curvature. Other rigid stylets can be bend
to a given preformed curvature but the tip has no individ-
ual maneuverability.
[0011] A typical conventional stylet contains a single
flexible wire with a PVC coating and a uni-directional end
cap that prevents the stylet from moving forward during
the intubation process to lower the risk of unnecessary
trauma to the patient. The stylet is inserted into the en-
dotracheal tube so that the tube connector engages the
uni-directional end cap.
[0012] US patent application no. 2013/255671 disclos-
es an articulating stylet device having the ability to bend
an endotracheal tube in more than one direction while
the tube is being positioned in a patient’s airway. This
known articulating stylet is comprised of a plurality of
beads arranged in sequential series. Each series is com-
posed of differently configured beads having adjacent
angled or beveled end surfaces. This known stylet is giv-
en sufficient rigidity to keep elongate but bendable shape
by keeping the beads intimately together on metal wires,
and has special tensioning means for that purpose. How-
ever it is a challenge to arrange the bead correctly on the
metal wires and a challenge to tension the wires correctly
after all beads have been arranged as intended.
[0013] A further major disadvantage of this known
stylet is that the beads inevitably become slightly dislo-
cated if tensioning of a wire is unsuccessful, or if the wire
is too slack. The angled or beveled end surfaces of two
adjacent beads need to be arranged in intimate contact
to prevent jamming of the beads. If tensioning is lost the
string of beads get too slack and cannot keep required
dimensional shape to constitute a stylet for inserting an
endotracheal tube, and if just a single bead becomes
slightly offset or dislocated the string of bead cannot be
bend as intended. A further huge disadvantage is that
the gap between two adjacent beads may accidentally
pinch and injure the endotracheal tube on the bead stylet,
and dislocation of beads may increase stylet diameter
and prevent its retraction from the endotracheal tube.
[0014] US patent no. 8,382,665 B1 discloses an en-
dotracheal tube placement system including a place-
ment-assistive handle, an oral anchor, a straight mech-
anized advancer, and an integrated video viewing sys-
tem. The motorized or mechanical mechanized advancer
is operational to advance a stylet and an endotracheal
tube carried by the stylet as a combined unit. The mech-
anized advancer is directly attached to an endotracheal
tube lock.
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[0015] An endotracheal tube stabilizer is configured as
a hollow tubelike supportive sheath, sized to allow the
endotracheal tube manipulator that carries the endotra-
cheal tube progress through it, upon engagement of an
advancer trigger by the clinician. The advancer trigger is
operative to prompt the mechanized advancer to propel
forward through the tube stabilizer and forward of the oral
anchor the combined endotracheal tube lock and en-
dotracheal tube manipulator while it carries the endotra-
cheal tube. The mechanized advancer that propels the
endotracheal tube lock, endotracheal tube manipulator,
and the endotracheal tube forward together until the en-
dotracheal tube is in the proper position is not a tube
ejecting mechanism. Once the proper position is reached
the endotracheal tube and oral anchor remain in position
while the endotracheal tube lock and endotracheal tube
manipulator are removed.
[0016] US patent no. 5,016, 614 discloses a straight
elongated intrument for inserting an endotracheal intu-
bation tube in trachea of a patient. This know device has
decouples endotracheal tube from ann obturator ele-
ment, whereefter the obturator is pulled out of the en-
dotracheal tube. The instrument does not have a handle
and no means for gradually displacing the endotracheal
tube forward along the stylet.
[0017] International patent application no.
WO2011/119521 discloses an intubating device that me-
chanically can deploy an endotracheal tube into the tra-
chea while eliminating the need for the operator to re-
move a hand from the device in order to manually ad-
vance the endotracheal tube along the stylet and into the
trachea, while attempting to maintain a steady position
of the device with the other hand. The stylet is a multi-
lumen stylet that is so flexible that it can form loose coils
or folds within a cavity of a corresponding housing. In
use an endotracheal tube is disposed on the distal end
of a support member around the housing for the coiled
or folded stylet so as to surround and be coaxial with the
stylet. A support member driver assembly, which sup-
ports the support member on the outer surface of the
housing, is configured to advance the support member
together with the endotracheal tube along the stylet in a
direction away from the housing upon actuation of a trig-
ger disposed on a handle. In, addition, the support mem-
ber driver assembly is configured to automatically re-
lease the endotracheal tube from its attachment to the
connector portion upon movement of the support mem-
ber in a direction towards the handle portion. This known
device has no means to displace the endotracheal tube
along the stylet.
[0018] International patent application no.
WO2009/026095 discloses an apparatus for intubating
an airway of a patient with an endotracheal tube. The
apparatus includes a housing and a motive mechanism,
that is supported by the housing and provides a user
interface structure. A tube coupler is operatively coupled
to the motive mechanism and is connectable to the prox-
imal end of the endotracheal tube. A stylet coupler is

operatively coupled to the motive mechanism and is con-
nectable to a proximal end of an intubation stylet for mo-
tion relative to the housing. The motive mechanism is
operable to move the tube coupler in a first direction rel-
ative to the housing and to simultaneously move the stylet
coupler in a second opposite direction relative to the
housing in response to actuation of the user interface
structure. The tube coupler cannot be moved without also
moving the stylet coupler to withdraw the stylet from said
endotracheal tube. The tip of the endotracheal tube is
impossible to place and keep in the exact position of use.
Instead this exact position of use must be predetermined,
calculated and/or guessed because when the stylet is
withdrawn the endotracheal tube automatically moves
forward and vice versa.
[0019] A problem with these prior are devices is to get
the endotracheal tube off the stylet part once the endotra-
cheal tube inserting device with the endotracheal tube
sheathed on the stylet part is in the desired position inside
the patients airways, and at the same time ensure that
the endotracheal tube does not get off the stylet part too
early, ends up having ventilation holes at a deficient po-
sition for ventilation, bellows on the stylet part, or comes
along when the stylet part is withdrawn.
[0020] It is a main aspect of the present invention to
provide an alternative endotracheal tube inserting device
of the kind mentioned in the opening paragraph, in par-
ticular for endotracheal intubation.
[0021] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph by means of which
an endotracheal tube can easier be positioned in a patient
with a challenging anatomy than hitherto known.
[0022] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph for facilitated dis-
placement of the endotracheal tube off the stylet part.
[0023] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph for preventing un-
intended displacement of an endotracheal tube sheathed
on the stylet part during the endotracheal insertion pro-
cedure.
[0024] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph for use together with
a video laryngoscope.
[0025] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph wherein the stylet
part is disposable.
[0026] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph by means of which
the risk of accidental insertion of an endotracheal tube
in the esophagus is reduced significantly.
[0027] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
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mentioned in the opening paragraph by means of which
the risk of accidental injuring the patient’s airways during
intubation is reduced.
[0028] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph for use in an en-
dotracheal procedure that is fast, efficient, and safe to
the patient.
[0029] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph wherein the stylet
part is stationary secured to the handle and the endotra-
cheal tube is displaceable on the stylet part.
[0030] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph which is smooth and
ergonomic to operate.
[0031] It is yet an aspect of the present invention to
provide an endotracheal tube inserting device of the kind
mentioned in the opening paragraph that has means to
retract the endotracheal tube towards the proximal stylet
end if the attempt to eject the endotracheal tube was
unsuccessful when attempting to position the endotra-
cheal tube.
[0032] The novel and unique solution whereby these
and other aspects are
achieved according to the present invention consist in
that the tube ejecting mechanism comprises a ratchet
mechanism to facilitate ejection of the endotracheal tube
at least partly off the stylet part, and to keep the endotra-
cheal tube in gradually advanced positions in relation to
the stylet part during ejecting, which ratchet mechanism
comprises a rack part extending along at least a length
of the handle part and being arranged opposite a wedge
part associated with the stylet part in order to engage the
rack part.
[0033] Within the context of the present application the
term "proximal" is used to indicate a position nearest to
the handle part and the term "distal" is used to indicate
a position nearest the bendable tip part. The term "hous-
ing" is used for a receptacle that is hollow to accommo-
date at least some of the mechanisms to operate the
endotracheal tube inserting device. The term "support"
in context of the present application means that the elon-
gate guide member "supports" the string members, which
means that the string members run close to the major
part of the elongate guide member to guide said string
members.
[0034] The stylet part provides stiffness to the endotra-
cheal tube to facilitate advancement of the endotracheal
tube into the patient’s airways without the endotracheal
tube puckers or otherwise has its use-configuration dam-
aged or altered.
[0035] The tube ejecting mechanism facilitates a dis-
placing of the endotracheal tube along the stylet part until
a smooth and gentle ejecting of the endotracheal tube
off the stylet part is conducted to the benefit of both the
structural integrity and shape of the endotracheal tube

as well as to the comfort of the patient. The tube ejecting
mechanism pushes the endotracheal tube at least partly
off the stylet part, thereby reducing area of endotracheal
tube in contact with stylet part and avoiding that said en-
dotracheal tube clings to the stylet part during retraction
of said stylet part, thereby also ensuring that the tip of
the endotracheal tube is left in the exact intended position
needed for assisted ventilation of the patient. So instead
of starting to pull the stylet part free of the endotracheal
tube as in conventional endotracheal procedures, or si-
multaneously advancing the endotracheal tube and re-
tracting the stylet part from said tube, the first separation
step between endotracheal tube and stylet part is a dis-
placing step in which the endotracheal tube is started to
be moved free of the stylet part. Thus due to the tube
ejecting mechanism the risk is highly reduced or even
eliminated that the endotracheal tube comes along when
retracting the stylet part, because frictional contact is also
reduced.
[0036] A tube ejecting mechanism suited for use with
the endotracheal tube inserting device of the present in-
vention may comprise different kinds of ratchet mecha-
nisms to facilitate ejection of the endotracheal tube at
least partly off the stylet part, and to keep the endotra-
cheal tube in gradually advanced positions in relation to
the stylet part during ejecting.
[0037] The ratchet mechanism has a rack part extend-
ing along at least a length of the handle part and being
arranged opposite a wedge part associated with the stylet
part in order to engage the rack part to drive the endotra-
cheal tube off the stylet part. Optionally the wedge part
can protrude from a tube connector associated with the
stylet part.
[0038] Within the context of the present invention the
term "tube ejecting mechanism" is to be understood as
a mechanical means able of moving the endotracheal
tube along the stylet part towards its distal stylet end as
a reaction on a physical force, thereby moving the en-
dotracheal tube forward on the stylet part. Optionally the
tube ejecting mechanism can also set the endotracheal
tube free of the tube connector and/or the wedge part
once its distal tip is in intended position. Alternatively, the
endotracheal tube and the tube connector are decoupled
manually using the fingers.
[0039] Within the context of the present invention the
term "ratchet mechanism" is to be understood as a mech-
anism that has spaced apart protrusions between which
another object can engage. The protrusions can e.g. be
inclined teeth to engage inclined teeth on the other object,
such as teeth on the wedge part. In the alternative the
protrusions can be crests of a waveform to engage a
corresponding waveform on the other object, e.g. the
wedge part, a component associated with the wedge
part, or the moveable fourth rack part described below.
[0040] A reciprocating third actuator may advanta-
geously serve for operating the ratchet mechanism to
stepwise move a tube connector, and thus the endotra-
cheal tube sheathed on the stylet part, along the elongate
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stylet part towards the distal stylet end of the stylet part.
The third actuator is preferably provided protruding from
the handle part to be accessible from outside said handle
part.
[0041] The tube connector can expediently be config-
ured to mate an airway connector of the endotracheal
tube and if the tube connector is being slidingly arranged
in association with the stylet part the endotracheal tube
can be firmly secured to the stylet part, and be given an
exact position on and in relation to the stylet part both
prior to and during displacing and ejecting since all of the
length of the endotracheal tube, the length of the stylet
part, and the length of a stroke of the third actuator are
well-known factors. By application of a certain number
of strokes of the third actuator the operator knows how
far the endotracheal tube is ejected from the stylet part
at all times. The number of strokes can be one.
[0042] If the tube connector is a conical tube connector
it fits together with different diameters of airway tube con-
nectors, so that one endotracheal tube inserting device
of the present invention can be used with many different
endotracheal tubes having lengths suited for the length
of the respective stylet part.
[0043] The rack part may in a preferred first embodi-
ment of a tube ejecting mechanism include a first station-
ary rack part, a second stationary rack part, and a move-
able third rack part arranged lengthwise between the first
stationary rack part and the second stationary rack part.
Preferably said rack parts are elongate, optionally said
rack parts can follow the curvature of a housing of the
handle part.
[0044] The handle part may advantageously comprise
the housing for accommodating and protecting compo-
nents of the endotracheal tube-inserting device, such as
at least some of a proximal stylet end part, a proximal
end of the string members, at least a part of the tube
ejecting mechanism, and at least a part of the actuation
means. The housing may have various shapes depend-
ing on the configuration of said components. An ergo-
nomic, easy graspable and maneuverable shape of the
handle part may be preferred.
[0045] The third actuator can be part of, integral with
or solid with the moveable third rack part and protrudes
outside the handle part to be operated e.g. by the thumb
of the operator who grasps on the handle part. So the
moveable third rack part may have the third actuator ar-
ranged to protrude from the handle part, e.g. from the
housing of the handle part, so as to be accessible for a
user in a reciprocating manner from outside the handle
part, e.g. from outside the housing as described in more
details later.
[0046] The rack parts can advantageously be elongate
structures having lengths substantially larger than width,
e.g. the width is just between 5 - 15% of the length. Fur-
thermore, the stationary rack parts may be integrally
formed with the handle part, e.g. with a housing of the
handle part.
[0047] In some embodiments the moveable third rack

part can advantageously move the endotracheal tube
stepwise off the stylet part due to the moveable third rack
parts engagement with the wedge part, and the stationary
rack parts advantageously serves to maintain the en-
dotracheal tube in the advanced position.
[0048] In some embodiments of a tube ejecting mech-
anisms the moveable third rack part and/or a feeder com-
ponent configured to displace the wedge part towards
the distal stylet end can return to a starting position due
to a rack end of the moveable third rack part and/or the
feeder component being suspended inside the handle
part, e.g. to an interior part of the handle part, to an interior
face of the housing or any other structure associated with
the handle part, by means of a retraction means or a
resilient means, such as e.g. a respective spring mem-
ber. A spring member can be stretched when the third
actuator is moved lengthwise along the handle part in
order to displace the moveable third rack part lengthwise
between the length of the first stationary rack part and
the length of the second stationary rack part or displacing
the feeder component along the length of the first sta-
tionary rack part and the length of the second stationary
rack part.
[0049] Due to the inertia applied to the stretched
spring, the spring automatically returns to a more relaxed
starting position once the force applied to the third actu-
ator is relieved, thereby pulling the third actuator and the
moveable third rack part or the feeder component with
the third actuator back to the starting position, and there-
by allowing repetition of a similar actuation of the move-
able third actuator to perform a new stroke if needed, and
thus to displace the tube connector further towards the
distal stylet end, thereby also moving the endotracheal
tube along and off the stylet part.
[0050] Other kinds of tensioning and retractions means
than springs are within the scope of the present invention.
Any means having shape-memory and being able to re-
assume a relaxed state and be deformed into another
shape can be used instead of the spring, such as elastic
means or compressible means.
[0051] For the wedge part to engage the rack parts, on
the one hand to advance and displace the endotracheal
tube along the stylet part during a downwards stroke of
the third actuator, and on the other hand to keep this
advanced position during the third actuator’s, and thus
the moveable third rack part’s returning to the starting
position at the proximal end of the housing, can the prox-
imal end of the wedge part be provided with opposite
lateral wedge parts and with a center wedge part located
between said lateral wedge parts. Optionally the tube
connector can be provided at the opposite distal end of
the wedge part.
[0052] The first stationary rack part may have first
teeth, the second stationary rack part may have second
teeth, and the moveable third rack part may have third
teeth, so that the center wedge part can engage the
moveable third rack part. In one embodiment the center
wedge part can engage between the teeth of the move-
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able third rack part, and the opposite lateral wedge parts
of the wedge part can engage the first teeth and the sec-
ond teeth.
[0053] In the context of the present invention the term
"opposite lateral wedge parts" means that the two lateral
wedge parts are provided on opposite sides of the "center
wedge part". In connection with the terms "lateral wedge
part" and "center wedge part" the term "wedge part" a
component that can be driven against another object to
secure against said object. A "lateral wedge part" and a
"center wedge part" have a free end that can be secured
between two other objects or parts, or attack on another
object to secure a "lateral wedge part" or the "center
wedge part" in relation to said other object. Optionally
any of a "lateral wedge part" and a "center wedge part"
may have a tapering free end.
[0054] In the above embodiment of a ratchet mecha-
nism the lateral wedge parts can thus engage the teeth
of the first stationary rack part and second stationary rack
part to keep the wedge part and the tube connector in
the lengthwise forwarded and advanced position while
the moveable third rack part returns to its starting position
to be able to repeat the step of a stroke by actuating the
moveable third actuator to move the wedge part and the
tube connector further forward towards the distal stylet
end. So the engagement between the lateral wedge parts
and the teeth of the stationary rack keeps the tube con-
nector in the moved-forward position wherefrom back-
wards movement is impossible due to the lateral wedge
parts being trapped between the teeth of the stationary
rack parts. The third teeth of the moveable third rack part
may however serve as the tool for every further forward
movement of the wedge part until the third teeth and cent-
er wedge part engage again closer to the distal stylet end
until the endotracheal tube is moved so far down the tra-
chea that the stylet part can be withdrawn without the
endotracheal tube comes along. Preferably the third
teeth are forward angled.
[0055] So in this embodiment both the moveable third
rack part, the first stationary rack part, and the second
stationary rack part may have a plurality of teeth alter-
nating with a plurality of grooves and extending crosswise
the length of the respective rack part to catch an opposite
facing part of a wedge part thereby, on the one hand
preventing the wedge part from returning towards the
housing of the handle part, and on the other hand facili-
tating further forward movement of the wedge part. The
teeth of at least the stationary rack parts may conven-
iently be angled towards the proximal stylet end, and the
grooves between adjacent teeth be designed to mate
with the lateral wedge parts of the wedge part, while the
central wedge part mate with the third teeth. To ensure
good engagement the lateral and center wedge parts
may taper to a thin edge towards the multiplicity of teeth
to lock between these teeth.
[0056] Alternative designs, positions, angles and/or in-
clinations of the respective teeth on the rack parts in order
for the rack parts to properly engage any of the lateral

wedge parts and the center wedge part are within the
scope of the present invention if such are suitable to en-
sure the engagement between teeth, wedge parts and
rack parts.
[0057] The tube ejecting mechanism of an endotrache-
al tube inserting device according to the present invention
may be provided with other kinds of ratchet mechanisms
than the above-described for facilitating ejection of the
endotracheal tube and for keeping the endotracheal tube
in gradually advanced positions. Within the scope of the
present invention various arrangements, designs and po-
sitions of the rack parts, the center wedge part and the
opposite lateral wedge part of the ratchet mechanism are
foreseen and possible.
[0058] For example can the lateral wedge parts and
the center wedge part be provided at the wedge part be-
tween the proximal end of the wedge part and the distal
end of the wedge part, thereby allowing the opposite lat-
eral wedge parts to engage the first teeth and the second
teeth. Optionally the tube connector can be provided at
the proximal end of the wedge part.
[0059] Good and reliable engagement can take place
if any of the first teeth, second teeth, and third teeth are
tapered, such as pointed, blunt, or crest-shaped.
[0060] In an alternative embodiment of a ratchet mech-
anism of the present invention, said ratchet mechanism
may comprise that

- the feeder component is configured with the third
actuator for moving the wedge part towards the distal
stylet end,

- the wedge part is slidable received by the feeder
component and slidable mounted on the stylet part,

- the wedge part may have a shaft bearing that ex-
tends crosswise a first wedge face facing the sta-
tionary rack parts and an opposite second wedge
face,

- the shaft bearing can be configured for pivotably re-
ceiving a pivoting pawl member,

- which pivoting pawl member may have means to en-
gage at least the feeder component to drive the
wedge part towards the distal stylet end.

[0061] The above alternative embodiment of a ratchet
mechanism differs amongst others from the first embod-
iment in that it is not the moveable third rack part that
moves the wedge part down along the stylet part. Instead
the third actuator can be provided on a feeder component
and protrude from the housing to be accessible from out-
side said housing in the same manner as described for
the first embodiment of an endotracheal tube inserting
device. The means for displacing the wedge part towards
the distal stylet end may advantageously be the pivotable
pawl member that, due to being pivotable suspended in
the shaft bearing, may be able to attack at least the feeder
component to drive the wedge part at least a part of a
stroke in the direction along the stylet part towards the
distal stylet end of said stylet part. The endotracheal tube
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inserting device may also be configured to allow the feed-
er component to repeat a stroke, e.g. in a manner similar
to elongate movable third rack part of the first embodi-
ment of an endotracheal tube inserting device due to
spring means. The feeder component can return towards
the proximal stylet end when the actuation force on the
third actuator on the feeder component is relieved there-
by also relieving the attack on the feeder component and
leaving the wedge part in the advanced position.
[0062] To allow the wedge part to slide in relation to
the housing the interior of the housing may be configured
with a first internal track for slidingly receiving a first slid-
ing flange of the wedge part, and a second internal track
for slidingly receiving the feeder component, which feed-
er component may have a third internal track for receiving
a second sliding flange of the wedge part.
[0063] The first sliding flange can slide in the first in-
ternal track along the length of the housing, and the sec-
ond sliding flange can slide in the third internal track. The
third actuator on the feeder component may protrude
through a feeder slot in the housing of the handle part;
the length of said feeder slot may define the maximum
length of a stroke by the third actuator. The feeder com-
ponent may advantageously be slidingly arranged in the
second internal track opposite the first internal track, so
that when no pressure or force are applied to the third
actuator the feeder component can return towards the
proximal end of the housing by sliding inside the second
internal track to be repositioned for a new stroke by ac-
tuating the third actuator again.
[0064] The pivoting pawl member may be suspended
on a shaft body that is positioned to allow a main body
of the pawl member to slide inside the third internal track
and/or the first internal track.
[0065] The pivoting pawl member may in an alternative
advantageous embodiment include that the first lateral
wedge part is provided as a first lateral pawl member,
which is pivotable and slidable arranged in the first inter-
nal track, and the opposite second lateral wedge part is
provided as a second lateral pawl member, which is piv-
otable and slidable arranged in the third internal track.
[0066] Advantageously the pivoting pawl member can
be located in the shaft bearing that traverses the first
surface of the wedge part to conveniently be suspended
on a shaft that has the first lateral pawl member located
to protrude inside the first internal track and the second
lateral pawl member located to protrude inside the sec-
ond internal track thereby allowing the pivoting pawl
member to pivot, e.g. an angle of between 6 - 12° towards
and away from the first surface of the wedge part.
[0067] For example the opposite first and second lat-
eral pawl members may be independently pivotable, pref-
erably be separate members, but within the scope of the
present invention the pawl member can be a single unit.
[0068] Instead of protruding in lengthwise extension of
the wedge part the opposite lateral wedge parts in form
of opposite first and second lateral pawl members may
in this embodiment protrude from the respective opposite

free ends of the main body of the pawl member substan-
tially perpendicular to the axis of said main body.
[0069] The center pawl member may protrude sub-
stantially perpendicular to the axis of the main body be-
tween said first and second lateral pawl members and
angularly displaced on the main body from said first and
second lateral pawl members so that said center pawl
member can operate free of the lateral wed parts.
[0070] In on embodiment the center pawl member can
have a first center pawl member integral with the first
lateral pawl members and a second lateral pawl member
integral with the second lateral pawl member, thus being
able to pivot as separate units and be subjected to indi-
vidual forces when sliding inside an internal track.
[0071] Sometimes the first attempt of ejecting the en-
dotracheal tube off the stylet part is unsuccessful and
reposition needed. Instead of needing to start the whole
intubation procedure from scratch, the present invention
has means for returning the misplaced endotracheal tube
from its forward displaced position towards the distal
stylet end back in the direction towards the proximal stylet
end to start again. The stylet part need not be withdrawn
but can stay in situ and it is possible to conduct one or
more further attempts to place the ventilation openings
and the cuff of the endotracheal tube in the correct posi-
tion.
[0072] A means for returning an endotracheal tube that
has been displaced towards the distal stylet end back in
the direction towards the proximal stylet end may include
that the first teeth of the first stationary rack part and the
second teeth of the second stationary rack part together
can define an elongate rack part groove for receiving and
engaging fourth teeth of an elongate moveable fourth
rack part that faces the combined first teeth and second
teeth, which moveable fourth rack part optionally can
have a fourth actuator protruding outside the housing for,
upon actuation, returning the wedge part with the en-
dotracheal tube towards the proximal stylet end. The first
and second center pawl members can apply same or
different level of force on the back side of the elongate
moveable fourth rack part to move the moveable fourth
rack part free of engagement with elongate rack part
groove thereby lifting the lateral wedge parts free to slide
towards the proximal stylet end inside the respective first
and third internal tracks.
[0073] The center pawl member can be pivotable and
slidable arranged on the main body between the opposite
first and second lateral pawl members above a back side
of the moveable fourth rack part located in said elongate
rack part groove, which back side of the elongate move-
able fourth rack part is the side opposite the fourth teeth.
[0074] The first and second lateral pawl members may
have a tapered or pointed free part or be substantially
wedge-shaped, thereby being asymmetrical around the
shaft. The tapered shape of the second lateral pawl mem-
ber of the wedge part allows said second lateral pawl
members to take hold of the feeder component inside
the third internal track when the third actuator is actuated
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by e.g. the thumb. The second lateral pawl member can
thus almost hook up with the feeder component thereby
moving the wedge part with the attached endotracheal
tube along the stylet part towards the distal stylet end.
And at the same time the first lateral pawl member slides
inside the first internal track and the center pawl member
slides smoothly on or is free of contact with the moveable
fourth rack part. The first lateral pawl member of the
wedge part may serve to slide inside the first internal
track to guide and control the wedge part when it moves
forward.
[0075] The first face of the wedge part may further have
an indent or stop associated with the main bearing part,
which indent or stop is adapted for accommodating and
restraining a spring arm protruding from the main body
of the pivoting pawl member, which spring arm protrudes
angularly displaced from both the first and the second
lateral pawl members and from the center pawl member
in an angular direction opposite to the center pawl mem-
ber, optionally in substantially the same plane as the cent-
er pawl member. Thus angularly displaced from the first
and second lateral pawl member, and from the center
pawl member, in an angular direction opposite to the
center pawl member. When the pivoting pawl member
pivots in response to actuation of the third actuator on
the feeder component, the spring arm is pressed inside
the indent or hits the stop thereby being tensioned to
increase grip between third internal track of the feeder
component and second lateral pawl member.
[0076] The tensioning of the spring arm may contribute
in controlling the pressure from the second lateral pawl
member on the third internal track of the feeder compo-
nent. Optionally the spring arm may be composed of a
first spring arm member on the first lateral pawl member
and a second spring arm member on the second lateral
pawl member whereby different forces can be applied to
different lateral pawl members and to the first and second
center wedge member. Optionally the spring arm may
protrude in substantially the same plane as the center
pawl member.
[0077] The indent may just be a recess, cavity, groove
or similar, cut-out branching from the shaft bearing, pref-
erably from a main bearing part of said shaft bearing,
which indent can be suitable dimensioned to receive and
tension the spring arm. The stop can be a pin of tab that
the spring arm can hit on when pressed inside the wedge
part when the feeder component makes a stroke forward
and/or backwards.
[0078] The fourth teeth of the moveable fourth rack part
may thus face the first teeth of the first stationary rack
part and the second teeth of the second stationary rack
part, thus face and engage the elongate rack part groove
during operating the feeder component. Only when the
endotracheal tube shall be repositioned to start from the
top position again for repeating ejecting of the endotra-
cheal tube the fourth actuator and the fourth moveable
rack part may come into operation.
[0079] When pressing on the fourth actuator the fourth

teeth can be moved free of engagement with the first and
second teeth thereby lifting the moveable fourth rack part
and tensioning the spring arm so that the center pawl
member can become in frictional engagement with the
back side of the moveable third rack part to stepwise
move the wedge part back to its initial position. The first
teeth, second teeth and the fourth teeth may be mating
crests of opposite waveform so that when the peaks of
opposite facing crests are just on top of each other the
moveable fourth rack part is lifted maximum.
[0080] The reciprocation of the fourth actuator is limited
by the length of a reciprocator slot, which is adjusted to
move the moveable fourth rack part a distance corre-
sponding to the distance between the peak of a crest and
the deepest of a through between two adjacent crests.
[0081] Advantageously the shaft bearing can be a
groove, track or recess dimensioned to allow the main
body to pivot without substantial frictional wear, prefera-
bly without the main body drops out during pivoting when
the third actuator reciprocates the feeder component
along the length of the handle part to drive the tube con-
nector and the wedge part forward. Optionally the shaft
bearing can include a slot crosswise the wedge part and
having an access opening for the main body along the
length of said slot. The slot may have at least a section
having a cylindrical cross-section adapted to receive the
main body, and a width of the access opening can be
slightly smaller than the diameter of the main body. The
main body can then be snap-fitted into the shaft bearing
and be kept pivotable arranged inside the slot without
dropping out. Optionally the diameter of the main body
may be slightly larger than the diameter of the shaft bear-
ing to allow the main body to pivot smoothly. The angular
width of the access opening, and optionally the length of
one or more of the protruding pawl members and the
protruding spring arm, the depth of the indent or distance
to the stop, and the clearance between main body and
shaft bearing may also determine the maximum angle
that the main body is able to pivot about its axis inside
the shaft bearing, and to determine the contact force of
the lateral pawl members against respective internal
tracks and/or force of the center pawl member against
the back side of the moveable third rack part to drive the
moveable third rack part.
[0082] At least one of the opposite lateral pawl mem-
bers can be provided with friction increasing pads to in-
crease friction when the lateral pawl members moves in
the first internal track and the third internal track of the
housing and of the feeder component respectively, there-
by increasing gripping force and avoid unintended skat-
ing of the lateral pawl members inside an internal track,
so that the wedge part is not brought along by the feeder
component, as well as avoiding unintended wear of the
lateral pawl members.
[0083] In a preferred embodiment the first teeth and
the second teeth are formed integral with the handle part
on an interior face of the handle part.
[0084] The endotracheal tube inserting device accord-
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ing to the present invention may further comprise one or
more of

- the proximal stylet end is situated at the handle part,
and the distal stylet end has an extension in form of
a bendable tip part with a free distal end,

- a tip part operating member includes at least a first
string member and a second string member ar-
ranged along the length of at least a length of the
stylet part,

- the handle part has an actuator means for operating
at least the tip part operating member,

- the first string member has a first proximal string end
connected to a first string operating member of the
actuator means and an opposite first distal string end
secured at a first string-securing location at the bend-
able tip part,

- the second string member has a second proximal
string end connected to a second string operating
member of the actuator means and an opposite sec-
ond distal string end secured at a second string-se-
curing location at the bendable tip part, which second
string-securing location is different from the first
string-securing location, and

- the stylet part comprises an elongate guide member
that extends into the bendable tip part, which elon-
gate guide member and bendable tip part lengthwise
can encase, support or guide at least a part of the
first string member and at least a part of the second
string member.

[0085] To conduct a laryngoscopic, orotracheal proce-
dure the patient is first positioned so that the axial planes
of the oral, pharyngeal and tracheal axes are aligned.
The operator holds the laryngoscope, preferably a video
laryngoscope, in his/her left hand. A cricoid pressure may
be maintained, typically by another person assisting the
operator, until the end of the procedure where the en-
dotracheal tube is in correct place and the cuff has been
inflated. The tip of the video laryngoscope is inserted into
the right side of the patient’s mouth and the blade is ad-
vanced to the base of the center wedge part, which is
moved to the side, and the blade is moved forward. A
straight blade is moved beneath the epiglottis and a
curved blade is placed into the vallecula above the epi-
glottis keeping attention to keep the curved blade in mid-
line and not applying traction along the axis of the laryn-
goscope handle as the laryngoscope lifts the center
wedge part upwards away from the larynx to reveal the
glottie opening and visualize the vocal cords. The en-
dotraceal tube is then inserted through the vocal cords
holding the stylet with the endotracheal tube with the right
hand. An angled stylet may interfere with the passage of
the endotracheal tube into the trachea and may cause
difficult manipulation to pass through the vocal cords.
Once the tip of endotracheal tube is past the vocal cords
the stylet is removed, optionally the position of the en-
dotracheal tube is corrected, the laryngoscope is re-

moved, the cuff is inflated and safe insertion confirmed,
e.g. by monitoring or observing end-tidal CO2, listening
using a stethoscope, observing condensation in the ex-
terior length of the endotracheal tube, X-ray, etc. The
skilled person knows these medical procedures.
[0086] Known stylets for use in the above intubation
procedures either has a predetermined curvature or is
bendable to be curved into the overall desired shape rath-
er than bending just the bendable tip part.
[0087] For the present invention two separate string
members, a first string member and a second string mem-
ber, respectively, are secured at two different securing
locations inside the bendable tip part to arbitrarily move
the bendable tip part at least lengthwise. When a string
member of the tip part operating member is operated
independent of the other string member of the tip part
operating member, via the actuator means of the handle
part, either by a string member being tensioned of by
relaxing tensioning of a string member, the respective
string-securing locations are moved in relation to the dis-
tal end of the elongate guide member, thus where said
elongate guide member extends distally into the benda-
ble tip part. Because the string members can be operated
separately almost any imaginable shape of the distally
arranged bendable tip part can be given to it simply by
pulling the two string members more or less. One string
member can be operated or both string members can be
operated at the same time. Same or different levels of
tensioning can be applied to the first string member and
the second string member.
[0088] In the operating state of the endotracheal tube
inserting device the operator grasps around the handle
part to operate the tip part operating member to almost
arbitrarily move the first string member and/or the second
string member lengthwise inside the elongate hollow
guide member to bend the bendable tip part at the distal
stylet end. The free end of the bendable tip part can e.g.
be moved below or above the elongate hollow guide
member, when seen in the operative orientation of the
endotracheal tube inserting device, be given an S-
shaped, be given a C-shape, an L-shape, of combination
of any of these shapes. If the first string-securing location
and the second string-securing location are radially dif-
ferent along the same or different circumference or out-
line of the bendable tip part, e.g. opposite each other the
bendable tip part can also move to the side. Combina-
tions of lateral offset and lengthwise offset first string-
securing location and second string-securing location are
within the scope of the present invention.
[0089] The elongate guide member and the bendable
tip part safely sheath, support, guide and/or confine the
first string member and the second string member so that
the patient’s tissue never can get in direct contact with
any of the string members. Should the unimaginable ac-
cident occur that the first distal string end of the first string
member disconnects from the first string-securing loca-
tion and/or the second distal string end of the second
string member disconnects from the second string-se-
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curing location such a detached end of a string member
can never spring back to come in contact with patient’s
tissue and injure the patient. If the same happens for the
beaded wire of the prior art stylet disclosed in US patent
application no. 2013/255671 one or more beads could
drop off the wire when the stylet is retracted from the
endotracheal tube. Loose beads can in the best-case
scenario be trapped inside the endotracheal tube, so that
ejecting of the endotracheal tube is obstructed, in which
case the procedure must be repeated, or worse, beads
can be trapped inside the airways, which could be fatal
to the patient and require surgery.
[0090] In one embodiment the elongate guide member
is a curved pipe. Thus the elongate guide member can
be hollow and the string members run inside it.
[0091] In an embodiment of the present invention the
elongate guide member can be a C-shaped profile or any
other profile that guides the string members towards the
bendable tip part.
[0092] The bendable tip part may advantageously in-
clude a tubular cover that accommodates a tip-shaping
member to which the first distal string end and the second
distal string end are individually attached at respective
first string-securing location and second string-securing
location. The tip-shaping member may be part of the tip
part operating member. Preferably the elongate guide
member can have a curvature following a sector of a
circle or have curved sections of different curvatures. E.g.
the proximal end part of the elongate guide member may
be defined by a first sector of a circle having a large first
radius. This proximal end part may extend via an inter-
mediate part defined by a second sector of a circle having
a second radius smaller than the first radius, which inter-
mediate part then again may extend into the distal end
part of the elongate guide member, which distal end part
can have a third radius smaller than the second radius.
This design is just given as an example of a suitable
curvature design of the elongate guide member and var-
iations are indeed feasible within the scope of the present
invention. The preferred curvature of the elongate guide
member is the curvature of the endotracheal tube that
conforms at least to some extent to the shape of the air-
way with the patient’s head held in the neutral position,
a curvature often referred to as the "the Magill Curve".
"A Magill Curve" having a radius of curvature of 140 mm
6 20 mm is found to be about optimum for the average
airway, [Tracheal intubation and sore throat: A mechan-
ical explanation; M. Chandler; Anaesthesia, 2002, 57,
pages 155-161], and suited for the present invention, al-
though various curvatures may work better for various
target patients.
[0093] The elongate guide member can e.g. be made
of aluminium or similar lightweight material. Alternatively
the elongate guide member can be made of plastic. The
elongate guide member may be form-stable, thus not
malleable, although malleable elongate guide members
are not excluded within the scope of the present inven-
tion.

[0094] The tubular cover can e.g. be a soft plastic tube,
e.g. of polyethylene or polyethylene vinyl chloride, but
any material can be used that allows the tubular cover
to yield and allows the tip-shaping member to bend inside
the tubular cover without any noticeable increase in the
overall diameter of the bendable tip part in response to
pulling the string members. If the plastic tube is transpar-
ent the operator can even visually follow how the tip-
shaping member reacts in response to the operator op-
erating the actuator means thereby providing the opera-
tor with a huge advantage of learning and obtaining
knowledge of the induced impact on the tip-shaping
member in response to such operating of the actuator
means, and thus learn how to manipulate the tip-shaping
member to assume any desired shape of the bendable
tip part. Transparency is however in no way mandatory
and same experience of shaping the tip-shaping member
can be obtained irrespective of transparency by testing
the actuator means.
[0095] The first string-securing location and the sec-
ond string-securing location can be situated lengthwise
offset to facilitate bending of the bendable tip part in a
more or less distinct S-shape, L-shape or C-shape to
assume a shape that can navigate the least obstructed
into trachea and be made straight again when desired
and needed for retracting the stylet part, e.g. retracting
the stylet part from an endotracheal tube that was
sheathed on the stylet part prior to the introduction of the
endotracheal tube inserting device into trachea and now
is left as introduced for ventilation of the patient.
[0096] Bending and relaxing the bendable tip part can
take place both during inserting this tip part with or without
an endotracheal tube sheathed on the stylet part as well
as when the endotracheal tube inserting device is retract-
ed.
[0097] Emphasis is made that for some patients it may
suffice that just one of the first string member and the
second string member are operated for the bendable tip
part to assume a shape suited for easy passing the en-
dotracheal tube inserting device past the glottis and be-
tween the vocal cords.
[0098] For difficult airways it is however highly benefi-
cial that the endotracheal tube inserting device of the
present invention is provided with the ability to arbitrarily
control and customize the shape and curvature of the
bendable tip part to a shape specific for the airway anat-
omy of a certain patient, which significantly eases the
insertion of both the stylet part and an endotracheal tube
sheathed on the stylet part, as well as the subsequent
ejection of the endotracheal tube.
[0099] If the first string-securing location and the sec-
ond string-securing location are radially or laterally offset
the bendable tip part can also be moved slightly from
side to side.
[0100] In one embodiment the first string-securing lo-
cation and the second string-securing location may be
both radially/laterally and lengthwise offset so that both
bending the bendable tip part lengthwise and moving a
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securing location slightly to the side are possible.
[0101] The above-mentioned improved and very ver-
satile in situ and real time ability to change the shape of
the bendable tip part both outside and inside the patient’s
body provides an endotracheal tube inserting device that
is very fast and convenient to operate, insert correct, and
retract without injuring or otherwise harming the patient.
The string-securing locations can be moved into a plu-
rality of different positions so that the shape of the bend-
able tip can be adapted for use with even the most difficult
airways thereby making the endotracheal tube inserting
device of the present invention not only user-friendly but
also patient-friendly.
[0102] The tip-shaping member may have a first end
secured to the free end of the bendable tip part, and an
opposite second end secured to or at the vicinity of the
distal stylet end of the elongate hollow guide member so
that the tip-shaping member is kept from coiling inside
its accommodation in the tubular cover of the bendable
tip part, and so that when the first string location and the
second string location is tensioned and/or relaxed the
first end and the second end of the tip-shaping member
are firmly attached at the respective securing points as-
sociated with the bendable tip part and/or the stylet part.
The handle part incorporates, includes or accommodates
the actuator means adapted to operate the tip part oper-
ating member to bend the bendable tip part of the stylet
part.
[0103] In an advantageous embodiment the first string
operating member of the actuator means may include a
first lever body pivotably arranged about a first pivot axis,
which preferably is located inside the handle part, and
the second string operating member may include a sec-
ond lever body pivotably arranged about a second pivot
axis, which preferably also is located inside the handle
part, said first lever body may have at least one first ac-
tuator lever arm extending from the first pivot axis to a
first actuator, and an at least one opposite first string
operating lever arm to which the first proximal string end
is operatively connected to change the position of the
first distal string end relative to at least the distal stylet
end in response to actuating the first actuator, said sec-
ond lever body may have at least one second actuator
lever arm extending from the second pivot axis to a sec-
ond actuator, and at least one opposite second string
operating lever arm to which the second proximal string
end is secured to change the position of the second distal
string end relative to at least the distal stylet end in re-
sponse to actuating the second actuator.
[0104] Depressing the first actuator then makes the at
least one first actuator lever arm to pivot about the first
pivot axis whereby the first string operating lever arm
pulls the first proximal string end away from the proximal
stylet end inside the housing and bends the bendable tip
part by retracting the first distal string end towards the
distal stylet end. Similarly, depressing the second actu-
ator makes the at least one second actuator lever arm
to pivot about the second pivot axis whereby the second

string operating lever arm pulls the second proximal
string end away from the proximal stylet end and bends
the bendable tip part by retracting the second distal string
end towards the distal stylet end inside the housing. A
first fulcrum is defined at the first pivot axis and a second
fulcrum is defined at the second pivot axis.
[0105] The at least one first actuator lever arm extends
as the effort arm and the first string operating lever arm
extends as the resistance arm on opposite sides of the
first fulcrum. Upon application of a force to the first actu-
ator at the free end of the first actuator lever arm the first
string operating lever arm pivots about the first pivot axis
of the first fulcrum whereby the first string member is
pulled backwards away from the proximal stylet end
thereby also pulling the first distal string end closer to the
proximal stylet end. When the force on the first actuator
is relieved the first lever body returns to its starting posi-
tion, but can be in any pivoted position between the start-
ing position and the ultimate pivoted position depending
amongst other on an adjustment of the level of force ap-
plied to the first actuator.
[0106] Similarly the at least one second actuator lever
arm extends as the effort arm and the second string op-
erating lever arm extends as the resistance arm on op-
posite sides of the second fulcrum. Upon application of
a force to the second actuator at the free end of the sec-
ond actuator lever arm the second string operating lever
arm pivots about the second pivot axis of the second
fulcrum whereby the second string member is pulled
backwards away from the proximal stylet end thereby
also pulling the second distal string end closer to the prox-
imal stylet end. When the force on the second actuator
is relieved the second lever body returns to its starting
position, but can be in any pivoted position between the
starting position and the ultimate pivoted position de-
pending on an adjustment of the level of force applied to
the second actuator.
[0107] In an embodiment wherein the second string-
securing location is different from the first string-securing
location, such as lengthwise offset, application of various
levels of force to one or both of the first actuator and the
second actuator of the actuator means will induce bend-
ing of the bendable tip part in response to operating the
first actuator and the second actuator.
[0108] The handle part may comprise the housing for
accommodating at least the first lever body and the sec-
ond lever body, which housing has a first opening for
making the first actuator accessible to pivot the first lever
body from outside the housing, and a second opening
for making the second actuator accessible to pivot the
second lever body from outside the housing. The housing
can expediently also accommodate at least a part of the
tube ejecting mechanism and be open distally to allow
the moveable third rack part and the wedge part with the
tube connector to move along the length of the handle
part.
[0109] The pivoting of the first lever body and the sec-
ond lever body may reach their respective ultimate posi-

19 20 



EP 3 554 603 B1

12

5

10

15

20

25

30

35

40

45

50

55

tion when hitting a stop provided at the handle part, e.g.
inside the housing of the handle part, optionally simply
hitting the inside of the housing, or any other structural
component provided for that purpose. The first actuator
and the second actuator are both accessible for the op-
erator via such a housing, e.g. via the respective first
opening and the second opening in the housing above
the respective pivot axes when the handle part is grasped
by a hand in the operation position. Preferably the first
actuator and the second actuator protrude from the re-
spective first opening and second opening.
[0110] Preferably the first lever body may be pivotably
suspended to move a first string-securing member of the
housing, and the second lever body may be pivotably
suspended to move a second string-securing member of
the housing, and wherein the first string-securing mem-
ber may be arranged spaced from the first pivot axis to
allow the first lever body to pivot and pull at the first string
member. Similarly the second string-securing member
may be arranged spaced from the second pivot axis to
allow the second lever body to pivot and pull at the second
string member. A string-securing member can be any
kind of structure that can be secured to the corresponding
lever body to pivot said lever body about its pivot axis.
An example of a string-securing member includes but
are not limited to a pin fitting into a cavity provided at the
free end of a string operating lever arm opposite the as-
sociated pivot axis or being hooked to this location, and
where the string member is secured to the pin e.g. by
being wound on the pin to be firmly secured. Other ex-
amples are other female securing means provided in or
at the free end of a string operating lever arm, e.g. a hole,
an eye or a ring for tying the string member at the proximal
string end.
[0111] Accordingly in one embodiment the endotra-
cheal tube inserting device may further include that

- a suspension body are arranged inside the housing
and being configured with the first pivot axis and the
second pivot axis for pivotally suspending the first
lever body and the second lever body, respectively,

- that the first proximal string end is operatively con-
nected to the end of the first string operating lever
arm opposite the first pivot axis to displace the first
string member along the elongate hollow member,

- that the second proximal string end is operatively
connected to the end of the second string operating
lever arm opposite the second pivot axis to displace
the second string member along the elongate hollow
member, and wherein

- the first string-securing member and the second
string-securing member are arranged below the sus-
pension body opposite the respective first actuator
and second actuator.

[0112] Because an actuator is located remote from a
string-securing member this design and suspension of
lever bodies provide for maximum force application at

minimum depression of the corresponding actuator. The
first lever body and the second lever body are operated
individually by spaced apart respective first and second
actuators, whereby, the first lever body can be operated
and pivoted unobstructed of the pivoting of the second
lever body when this second lever body is operated.
[0113] In an embodiment of the present invention the
first lever body can be a first bifurcated lever body having
opposite first legs joined by the first actuator, which op-
posite first legs extends from the first actuator into oppo-
site first actuator lever arms that extends further via the
first pivot axis into opposite first string operating lever
arms, and the second lever body can be a second bifur-
cated lever body having opposite second legs joined by
the second actuator, which opposite second legs extends
from the second actuator into opposite second actuator
lever arms that extends further via the second pivot axis
into opposite second string operating lever arms.
[0114] The first bifurcated lever body thereby defines,
in-between the opposite first legs, a first gap for receiving
a first part of the suspension body and for pivotably sus-
pending the first lever body to the first pivot axis. A force
on the first actuator can then pivot the first lever body
between its ultimate depressed position, wherein the first
actuator, that bridges the opposite first legs, hits on the
suspension body to stop further pivoting, and a relaxed
start position, wherein there is a gap between the bridging
first actuator and the suspension body to allow depres-
sion of the first actuator.
[0115] Similarly, the second bifurcated lever body
thereby defines, in-between the opposite second legs, a
second gap for receiving a second part of the suspension
body and for pivotably suspending the second lever body
to the second pivot axis. A force on the second actuator
can then pivot the second lever body between its ultimate
depressed position, wherein the second actuator, that
bridges the opposite second legs, hits on the suspension
body to stop further pivoting, and a relaxed start position,
wherein there is a gap between the bridging second ac-
tuator and the suspension body to allow depression of
the second actuator.
[0116] The ultimate depressed positions of an actuator
can also be when the legs hits a component of the hous-
ing or the housing itself, in which cases the bridging part
of an actuator may even not be able to move into contact
with the suspension body.
[0117] The first part of the suspension body may e.g.
be the part of the suspension body closest to the proximal
stylet end and the second part of the suspension body
may e.g. be the part of the suspension body farthest from
the proximal stylet end.
[0118] In an alternative embodiment of the present in-
vention the first string-operating member and the second
string-operating member can be hinged to an tubular ex-
terior wall of a curved tubular body that defines a housing
to pivot between a relaxed position wherein any of the
first string-operating member and the second string-op-
erating member protrude spaced from the tubular exterior
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wall and an actuated position wherein the first string-op-
erating member and the second string-operating mem-
ber are closer to the tubular exterior wall than in the re-
laxed position. The tubular body is convenient to grasp
to operate the first string-operating member and the sec-
ond string-operating member, which first string-operating
member and the second string-operating member expe-
diently may be arranged adjacent each other to be op-
erated by adjacent fingers of the hand used to grasp on
the tubular body that is part of the handle part.
[0119] The first string-operating member and the sec-
ond string-operating member can for example simply be
pivotable flaps, such as a pivotable first flap to which the
first proximal string end of the first string member is se-
cured, and a pivotable second flap to which the second
proximal string end of the second string member is se-
cured.
[0120] Said flaps may preferably be curved flaps hav-
ing same center of curvature as a cross-section as the
exterior tubular wall, however other curvatures are within
the scope of the present invention. The curved flaps can
for example be provided by a cross-sectional segment
of the exterior tubular wall, in which embodiment the
curved flaps extends pivotably by its attachment of a sin-
gle flap edge at the joining to the exterior tubular wall,
the edge being the hinge, as an integral part of said tu-
bular wall. The hinge may have e.g. a weakening, indent
of similar feature that facilitates and promotes the pivot-
ing of the flap. The flaps can also be hinged to the exterior
tubular wall by means of another kind of hinge, such as
a leaf hinge. Other kinds of flaps, curved or straight, can
be secured to the exterior tubular wall as separate ob-
jects. In the relaxed condition of the string members, said
string members can either pass into the interior of the
tubular body via a respective string hole made for this
entry purpose, or span the somewhat larger hole left
when the flaps are excised form the exterior tubular wall
and run outside the exterior tubular wall before they enter
the lumen of the tubular body at the vicinity of the proximal
stylet end. So the string members can be guided on the
outside of tubular exterior wall and be secured to the
respective pivotable flaps.
[0121] In yet an embodiment of string-operating mem-
bers the first string-operating member and the second
string-operating member may be constituted of opposite
lever arms of a rocker having its fulcrum at the tubular
exterior wall and the string members respectively se-
cured to said lever arms. Combinations of the afore-men-
tioned features amongst and within the embodiments are
within the scope of the present invention. In particular
the invention foresees the combination of different kinds
of tip-shaping members with different kinds of string-op-
erating members, different hinges of string-operating
members and/or different pivots and pivoting of flaps and
actuators, and different extensions and moving of the
string members, including how the string members ex-
tends in relation to the handle part, and in particular in
relation to the tubular body.

[0122] Irrespective of the string-operating members
are actuator button, flaps, or rockers they preferably are
connected to the respective string members in a manner
that makes the string-operating members automatically
jump back into a relaxed position once any force applied
to said string-operating members are relieved. Thus the
string-operating members may have an inherent spring-
iness provided, amongst others, by the way the string-
operating members are connected to the housing com-
bined with the length and locations of the string members,
but the provision of a spring for promoting return to its
relaxed condition of a string-operating member that has
been subjected to a force is not excluded by the present
invention.
[0123] The curvature of the endotracheal tube provid-
ed on the stylet part may advantageously be of the kind
that conforms to or has the same curvature as the cur-
vature of the elongate hollow guide member of the stylet
part, thereby also conforming to the shape of the airways
as in when the patient’s head is held in the neutral posi-
tion, as described above.
[0124] The endotracheal tube suited for the present
endotracheal tube inserting device may have a stand-
ardized airway connector of internal diameters of e.g.
15mm and 22mm, thus conforming to ISO standard no.
5356-1, so that it by way of its standardization can be
connected to all other airway equipment. Situations with
non-compatibility between coupling of airway equipment
and endotracheal tube and urgent need for special adap-
tors to establish ventilation are thus prevented.
[0125] A conical tube connector may be arranged on
the stylet part at the proximal stylet end to mate with the
airway connector of the endotracheal tube, so that the
endotracheal tube stay put and correct on the stylet part
when the endotracheal tube inserting device is moved
into the airways, initially by operating the ejecting mech-
anism. The conical shape of the tube connector allows
the tube connector to fit together with airway connectors
of different diameter. A large diameter tube connector is
just moved closer upwards towards the handle part to
couple around the conical tube connector than needed
for a smaller diameter tube connector.
[0126] There are different lengths of endotracheal
tubes and therefore the position of the conical tube con-
nector on the stylet part may in some embodiments be
made adjustable, e.g. by allowing the conical tube con-
nector to slide on the elongate hollow guide member.
[0127] The endotracheal tube may or may not have a
cuff which can be inflated to seal the lungs against the
liquid secretions present in the upper airways, and seals
distally to allow ventilation of the patient under controlled
pressure and defined gas mixture. Use of an endotra-
cheal tube with inflatable cuff is almost always used for
adults whereas most pediatric tubes are uncuffed.
[0128] The endotracheal tube-inserting device of the
present invention may be used with both an uncuffed
endotracheal tube and a cuffed endotracheal tube. The
size of the appropriate endotracheal tube depends on
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e.g. the patient’s age and airway anatomy size. If a cuffed
endotracheal tube is used the internal diameter in millim-
eters is typically calculated as 4 + (Age / 4). In case of a
cuffed endotracheal tube the size of its internal diameter
is typically calculated as 3.5 + (Age / 4). Such endotra-
cheal tubes may however have standard airway connec-
tors that allow the same endotracheal tube-inserting de-
vice to be used with several different endotracheal tubes.
[0129] Operation of the endotracheal tube inserting de-
vice according to the present invention is done with one
and the same hand, without the hand needs to be taken
off the handle part. Thus the endotracheal tube inserting
device can easily be held steady and be operated without
huge motions of the hand holding and operating it, and
without the need to change the position of the hand on
the handle part at any time during the endotracheal pro-
cedure.
[0130] The pivoting effect conferred to a lever body or
to a pawl member by the force applied to an actuator can
be utilized optimum. Optimum torques can be achieved
at a limited space and without the operator needs to apply
huge force and move his hand around on the handle part
thus preserving a convenient size and shape of the han-
dle part.
[0131] The housing can e.g. be a curved tubular body
having a circumferential exterior wall that encases sev-
eral of the components of the endotracheal tube-inserting
device needed for its operation. The tubular body offers
a good grip for holding on to the endotracheal tube-in-
serting device during it.
[0132] All components of the tip part operating member
can be hidden inside an appropriate respective recepta-
cle, whether it being a housing of the handle part, the
tubular cover or the elongate hollow guide member,
which makes the overall design very hygienic and simple
to sterilize in case of being intended for reuse. The sus-
pension body may function to suspend the lever bodies
spaced apart from each other so that they can pivot
smoothly without hitting each other.
[0133] So in the embodiment with a lever body, when
a lever body is pivoted by depressing the corresponding
actuator the end of the corresponding string operating
lever arm, which is connected to the string-securing
member, can pull or relax a string member without the
string members get entangled, jam, or the lever bodies
hit on each other.
[0134] The string-operating members may be adapted
to provide a tactile feed-back to the operator in response
to applying a force on and/or relieving said force from the
string-operating members.
[0135] The invention will be explained in greater details
below with reference to the drawing, which illustrates ex-
emplary embodiments to disclose further advantageous
and technical features and effects of the present inven-
tion.

Fig. 1 is a perspective view of a first embodiment of
an endotracheal tube inserting device of the present

invention seen oblique form the side and from the
actuators,

Fig. 2 shows the same in an exploded view,

Fig. 3 shows, in an enlarged scale, in perspective
from the handle part towards the stylet part of the
first embodiment of an endotracheal tube inserting
device, the first string-operating member and the
second string-operating member pivotably suspend-
ed on the suspension body,

Fig. 4 shows the same without the second string-
operating member,

Fig. 5 is a perspective view of a first string-operating
member for the first embodiment of an endotracheal
tube inserting device, and seen from below,

Fig. 6 is a side view of an associated second string-
operating member,

Fig. 7 is an enlarged perspective view of an associ-
ated suspension body seen from the proximal end,

Fig. 8 shows the same seen from the opposite side,

Fig. 9 is a side view inside the first shell part of the
housing of the first embodiment of an endotracheal
tube inserting device,

Fig. 10 is a side view inside an associated second
shell part,

Fig. 11 is a perspective view of the shell parts in
assembled state to achieve the housing of the first
embodiment of an endotracheal tube inserting de-
vice,

Fig. 12 is a perspective view of a moveable third rack
part of a first embodiment of a tube ejecting mech-
anism, which moveable third rack part is seen from
a third actuator,

Fig. 13 is a perspective view seen from the tube con-
nector of a wedge part of the first embodiment of a
tube ejecting mechanism for use with the moveable
third rack part,

Fig. 14 is a perspective general side view of the first
embodiment of an endotracheal tube inserting de-
vice having an endotracheal tube sheathed on the
stylet part prior to use,

Fig. 15 is a perspective general side view of the first
embodiment of an endotracheal tube inserting de-
vice in an ejecting step of the endotracheal tube,
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Fig. 16 is an enlarged scale, perspective, fragmen-
tary view of the handle part of the first embodiment
of an endotracheal tube inserting device, without the
second shell part, and where the proximal end of the
stylet part is provided with an endotracheal tube po-
sitioned in the starting position prior to the endotra-
cheal procedure,

Fig. 17 shows the same seen from the side,

Fig. 18 shows the same as fig. 15 but in an ejecting
state,

Fig. 19 shows the same seen from the side,

Fig. 20 is a view inside the first shell part of the first
embodiment of an endotracheal tube inserting de-
vice, seen from the side, with the wedge part and
the strings securing members exposed via the elon-
gate guide member, however without endotracheal
tube, and wherein the suspension body, the move-
able third rack part and the string-operating mem-
bers also have been left out,

Figs. 21 - 24 show bending steps and configurations
of a first embodiment of a bendable tip part having
both lateral and lengthwise offset first and second
securing locations,

Fig. 25 is an enlarged scale view of the tip-shaping
member in the S-configuration seen in fig. 23,

Fig. 26 is an enlarged scale view of a modified bend-
able tip part in straight configuration,

Fig. 27 is an enlarged scale view of a modified bend-
able tip part bend into C-shape,

Fig. 28 is an enlarged scale view of the same bend
into a J-shape,

Fig. 29 is a lengthwise sectional view through a third
embodiment of a bendable tip part,

Fig. 30 illustrates the configuration of the first em-
bodiment of an endotracheal tube inserting device
in relaxed configuration next to a patient to be intu-
bated,

Fig. 31 illustrates the above configuration of the sec-
ond embodiment of an endotracheal tube inserting
device in relaxed configuration next to a patient to
be intubated,

Fig. 32a, 32b and 32c are perspective views of a
second embodiment of an endotracheal tube insert-
ing device of the present invention seen form differ-
ent sides,

Fig. 33 is a longitudinal sectional view of fig. 32c
taken along line B - B,

Fig. 34 is an exploded perspective view of the same,

Fig. 35 is an enlarged scale perspective view of a
second embodiment of a wedge part,

Figs. 36 and 37 are different perspective enlarged
scale views of a first embodiment of a pawl member,

Fig. 38 is a perspective enlarged scale view of a sec-
ond embodiment of a pawl member,

Fig. 39a is a perspective view seen from the first
wedge face of the second embodiment of a wedge
part with the second embodiment of a pawl member
where the pawl member is in a first pivoted position
protruding from the first wedge face,

Fig. 39b shows the same seen from the side,

Figs. 39c and 39d correspond to figs. 39a and 39b
but the pawl member is now in a second pivoted
position substantially plane with the first wedge face,

Figs. 39e and 39f correspond to figs. 39a and 39b
but one of the lateral pawl member is now in the first
pivoted position and the other lateral pawl member
is in the second pivoted position substantially,

Fig. 40 is a lengthwise sectional view where third
actuator is in its relaxed position ready to push the
endotracheal tube-inserting device a stroke toward
the distal stylet end, and where the distal end of the
endotracheal tube and the distal end of the bendable
tip part are shown in full line,

Fig. 41 shows the same wherein the third actuator
and the feeder component have performed said
stroke towards the distal stylet end,

Fig. 42 is a sectional view taken along line A - A in
fig. 32c,

Fig. 43a and 43b show the sliding flanges of the
wedge part inside internal track in different positions
of the fourth actuator, and

Figs. 44a and 44b are enlarged scale fragmentary
vies of a step a retracting of an endotracheal tube
by means of moveable fourth rack part.

[0136] A first embodiment of an endotracheal tube in-
serting device 1 is seen in perspective view in fig. 1, and
in a perspective exploded view in fig. 2.
[0137] The endotracheal tube inserting device 1 com-
prises a handle part 2 and a stylet part 3. The stylet part
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3 has an elongate guide member 4 that extends into a
bendable tip part 6 at a distal stylet end 7 of a distal stylet
end part 7a, and inside the handle part 2 at an opposite
proximal stylet end part 8a that has a proximal stylet end
8. The handle part 2 defines a receptacle in form of a
housing 9 that accommodates at least a part of a mech-
anism to bend the bendable tip part 6, and at least a part
of a mechanism to eject from said stylet part 3 an en-
dotracheal tube (not shown) sheathed on the stylet part
3. In the present exemplary embodiment of an endotra-
cheal tube inserting device 1 the elongate guide member
4 is shown to be a smoothly curved pipe, and the bend-
able tip part 6 is not transparent. The shown curvature
of the elongate guide member 4 is an example and other
curvatures, e.g. having larger or smaller radii, are fore-
seen within the scope of the present invention.
[0138] As seen best in fig. 2 the mechanism to bend
the bendable tip part 6 includes a first string member 10
and a second string member 11 extending inside the
elongate guide member 4. The first string member 10
and the second string member 11 are both connected to
a tip-shaping member 5 located at least partly inside a
tubular cover 12 and having a first end 95 secured to the
free distal tip 97 at the end 98 of the distal tip part 6 and
an opposite second end 96 secured to the elongate guide
member 4 or the stylet part 3. The tubular cover 12 and
the tip-shaping member 5 are part of the bendable tip
part 6.
[0139] The housing 9 has a first shell part 13 and an
opposite second shell part 14 that, when assembled, pro-
vide a space for at least a part of an actuator means 15
for pulling and relaxing tensioning of the tip-shaping
member 5 inside the tubular cover 12 by pulling and re-
laxing tensioning of the first string member 10 and the
second string member 11, both of which are secured to
said tip-shaping member 5 at different securing locations
(not seen in fig. 1 and fig. 2) inside the tubular cover 12
of the bendable tip part 6.
[0140] A tip part operating member 16 thus includes
at least the tip-shaping member 5, the first string member
10 and the second string member 11.
[0141] The actuator means 15 of the first embodiment
of an endotracheal device 1 includes a suspension body
17, a first string-operating member 18, and a second
string-operating member 19 pivotable suspended on the
suspension body 17, as seen in more detail in the en-
larged views of fig. 3 and fig. 4, in which figs. 3 and 4
other structural components of the endotracheal tube in-
serting device 1 have been left out to better visualize the
pivoting "saddle"-arrangement of the string-operating
members 18,19 on the suspension body 17.
[0142] As seen in figs. 3 - 6 a first string-operating
member 18 of the actuator means 15 includes a first bi-
furcated lever body 20 having opposite first legs L1a,L1b
arranged on opposite sides of the suspension body 17
about a first pivot axis P1 to allow the first lever body 20
to move up and down in relation to the suspension body
17, as indicated by double-pointed arrow A1. A second

string-operating member 19 of the actuator means 15
includes a second bifurcated lever body 22 having op-
posite second legs L2a,L2b pivotably arranged about a
second pivot axis P2 to allow the second lever body 22
to move up and down in relation to the suspension body
17, as indicated by double-pointed arrow A2.
[0143] The opposite first legs L1a,L1b have similar
structures, which structures therefore are described in
common with reference to a first leg L1b, as seen best
in fig. 4.
[0144] The first leg L1b of first lever body 20 has a first
actuator lever arm 23 extending from the first pivot axis
P1 to a first actuator 24. A first string-operating lever arm
25 extends opposite the first actuator lever arm 23 so
that a first fulcrum 26 is established at the first pivot axis
P1. A first angle α1 between the first actuator lever arm
23 and the first string-operating lever arm 25 are typically
equal to or less than 90°, but a first angle α1 larger than
90° is not excluded. The first actuator lever arm 23 and
the first string-operating lever arm 25 are connected to
each other via a first intermediate arm 27 extending be-
tween the end 23a of the first actuator lever arm 23, at
the transition of the first actuator lever arm 23 into the
first actuator 18, and the end 25a of the first string-oper-
ating lever arm 25 opposite the first pivot axis P1 to confer
structural strength to the first lever body 20. These three
first arms, thus the first actuator lever arm 23, the first
string-operating lever arm 25, and the first intermediate
arm 27 together form an open triangular shape that
makes the first lever body 20 lightweight and simple to
mold, e.g. of a polymeric plastic material, such as a ther-
mosetting material, without loosing the structural and di-
mensional strength needed for reliable and safe opera-
tion of the actuator means 15. The end 25a of the first
string-operating lever arm 25 opposite the first pivot axis
P1 has a first cavity or a first hook 28 for engaging a first
string-securing member 29, to which a first proximal
string end 30a of the first string member 10 is connected,
so that actuating the first string-operating member 18 by
applying a force to the first actuator 24 makes the first
lever body 20 pivot about the first pivot axis P1 thereby
moving the engaging first string-securing member 29 and
first hook 28, or similar mating grasping means, length-
wise backwards inside the housing 9 to tension the first
string member 10, which has a first distal string end 30b
secured to the tip-shaping member 5, and pull the first
string-securing location (not shown) at the tip-shaping
member 5 away from the distal stylet end 7, thereby bend-
ing the tip-shaping member 5, and thus the tubular cover
12, that keeps movement of the first string member 10
and the tip-shaping member 5 under control, and pre-
vents unintended lateral movement of any of the tip-shap-
ing member 5 and the first string member 10 beyond the
border of the tubular cover 12.
[0145] The opposite second legs L2a,L2b of the sec-
ond lever body 22 have similar structure, which structure
therefore is described in common with reference to a sec-
ond leg L2a.
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[0146] The second lever body 22 has a structure sim-
ilar to the structure of the first lever body 20 and works
in a similar manner. Accordingly, a second leg L2a of the
second lever body 22 has a second actuator lever arm
31 extending from the second pivot axis P2 to a second
actuator 32. A second string-operating lever arm 33 ex-
tends opposite the second actuator lever arm 31 so that
a second fulcrum 34 is established at the second pivot
axis P2. A second angle α2 between the second actuator
lever arm 31 and the second string-operating lever arm
33 is outlined similarly to the first angle α1. The second
actuator lever arm 31 and the second string-operating
lever arm 33 are connected to each other via a second
intermediate arm 35 extending between the end 31a of
the second actuator lever arm 31, at the transition of the
second actuator lever arm 31 into the second actuator
32, and the free end 33a of the second string-operating
lever arm 33 opposite the second pivot axis P2, to confer
structural strength to the second lever body 22. As for
the first lever body 20 these three second arms, thus the
second actuator lever arm 31, the second string-operat-
ing lever arm 33, and the second intermediate arm 34
together forms an open triangular shape. The end 33a
of the second string-operating lever arm 33 opposite the
second pivot axis P2 has a second cavity or a second
hook 36 for engaging a second string-securing member
37, to which a second proximal string end 38a of the
second string member 11 is connected. Actuating the
second string-operating member 22 by applying a force
to the second actuator 32 makes the second lever body
22 pivot about the second pivot axis P2 thereby moving
the engaging second string-securing member 37 and
second hook 36, or similar mating grasping means, si-
multaneously, lengthwise backwards inside the housing
9 to tension the second string member 11, which has a
second distal string end 38b secured to the tip-shaping
member 5, and pull the second string-securing location
(not shown) at the tip-shaping member 5 away from the
distal stylet end 7, thereby bending the tip-shaping mem-
ber 5 by tensioning the second string-securing location.
The second string-operating member 19 pulls at another
string-securing location than the first string-securing lo-
cation. In this manner it becomes possible to bend the
bendable tip part 5 almost arbitrary and smoothly into
any level of S-shape, mirror S-shape, C-shape or J-
shape depending on the level of force applied to the re-
spective actuators 24, 32.
[0147] The bendable tip part 5 can thus be given a
variety of bended shapes, and bending be customized
for a certain airway anatomy by tensioning and relaxing
tensioning of the respective string members 10,11 by op-
erating the associated actuators, which considerably im-
proves the ability of unobstructed passing of the stylet
part 3 in between the vocal cords, even for difficult air-
ways.
[0148] The first string-operating member 18 and the
second string-operating member 19 have similar design
and are disposed in spaced relationship along the length

of the suspension body 17 to pivot individually at the
same time or at different times without jamming.
[0149] As seen best in fig. 5 the opposite first legs
L1a,L1b of the first bifurcated lever body 20 extends into
an U-shaped first actuator 24. The opposite first leg L1a,
L1b extends into the first actuator legs 39a,39b of the U-
shaped first actuator 24, which first actuator legs 39a,39b
are connected by first bridging member 40 that has ex-
terior ridges 41 for improved tactileness and increased
friction when grasping the handle part 2 for operating and
maneuvering the endotracheal tube inserting device 1.
[0150] The side view of fig. 6 shows the second string-
operating member 19 but since the first string-operating
member 18 and the second string-operating member 19
in the present embodiment are identical, fig. 6 could quite
as well show the first string-operating member 18. The
opposite second legs L2a,L2b of the second bifurcated
lever body 22 extends into an U-shaped second actuator
32. The opposite second leg L2a,L2b extends into the
second actuator legs 42a,42b of the U-shaped second
actuator 32, which second actuator legs 42a,42b are con-
nected by second bridging member 43 that has exterior
ridges 44 for improved tactileness and increased friction
when grasping the handle part 2 for operating and
maneuvering the endotracheal tube inserting device 1.
[0151] An exemplary string-securing member 29, 37
can e.g. be a freely suspended pin extending crosswise
between the first shell part 13 and the second shell part
14 inside the housing 9. The pin is not connected to any
of the shell parts 13,14 because it shall be able to move
in response to pivoting the lever bodies 20,22. The en-
gagement between the hook 28, 36 and the string-secur-
ing member 29, 37 however keeps the string member
10, 11 under tension so that the string-securing member
29, 37 not accidentally can disengage the hook 28, 36
or cavity.
[0152] Alternative ways of securing a string member
to a lever body in a manner that allows the lever body to
pull the string member backward when tensioned and
move forward when tension is relieved is within the scope
of the present invention. A string member can in the al-
ternative simply be secured by a knot in an eye of the
lever body.
[0153] Figs. 7 and 8 are perspective views of the sus-
pension body 17 that has a distal suspension body end
45 and an opposite proximal suspension body end 46,
respectively. The suspension body 17 has opposite
lengthwise extending first 47 and second side faces 48,
an upper ridge 49 and a lower edge 50 extending length-
wise between said side faces 47,48. The upper ridge 49
is configured with alternating first crest 51 and first sag
52 at the distal suspension body end 45, and second
crest 53 and second sag 54 at the proximal suspension
body end 46. The alternating arrangement of crests 51,53
and sags 52,54 provides points of discontinuity along the
curvature of the upper ridge 49 to define a first seat 55
for the first actuator 24 and a second seat 56 for the
second actuator 32 when pivoted about respective pivot
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axis P1,P2.
[0154] Both the opposite first side face 47 and second
side face 48 has a plurality of protruding securing pins
57 arranged to mate into corresponding female securing
means 58 of the shell parts 13,14 of the housing 9 to
secure the suspension body 17 in a manner inside the
housing 9 wherein none of the suspension body 17, the
securing pins 57 or the female securing means 58, e.g.
bush mountings, can obstruct the operation of the actu-
ator means 15 and the tube ejecting mechanism. For the
present embodiments of an endotracheal tube inserting
device 1 the securing pins 57 are arranged along or in
the vicinity of the annular outer edge of the suspension
body 17.
[0155] At the distal suspension body end 45 a groove
59 or recess in the first face 48 serves to receive, mount
and align the proximal stylet end part 8a of the elongate
guide member 4 for securing the elongate guide member
4 firmly to the suspension body 17. Securing can e.g. be
achieved by gluing or by traverse pins.
[0156] In an alternative embodiment the protruding se-
curing pins 57 can be provided at the shell parts 13,14
and the female securing means 58 be provided at the
suspension body 17.
[0157] Figs. 9, 10 and 11 show the shell parts 13,14
apart from each other and in assembled state to obtain
the housing 9.
[0158] The proximal housing end 61 is closed, whereas
the distal housing end 60 is open for passage of at least
a length of the proximal stylet end part 8a of the stylet
part 3. The upper lengthwise housing edge 62 has a prox-
imal opening 63 for the pivotable passage of the first ac-
tuator 24 of the first string-operating member 18 and a
distal opening 64 for the pivotable passage of the second
actuator 32 of the second string-operating member 19.
The first actuator 24 and the second actuator 32 consti-
tute the buttons, which the operator uses to confer a de-
sired curvature and shape to the distal tip part 6.
[0159] As seen in e.g. figs. 1 and 2 a first embodiment
of a tube ejecting mechanism 65 to get the endotracheal
tube (not shown) off the stylet part 3 includes a first em-
bodiment of a ratchet mechanism 66 with a third actuator
67 that protrudes from the housing 9 opposite the prox-
imal opening 63 and the distal opening 64.
[0160] The ratchet mechanism 66 has a rack part 68
and a wedge part 69, which wedge part 69 is seen in fig.
13.
[0161] The rack part 68 is has an elongate first station-
ary rack part 70, an elongate second stationary rack part
71 and an elongate moveable third rack part 72, which
elongate moveable third rack part 72 is shown in fig. 12.
[0162] The elongate moveable third rack part 72 is, as
shown in fig. 2, disposed between the elongate first sta-
tionary rack part 70 and the elongate second stationary
rack part 71. The three elongate rack parts 70,71,72 ex-
tend lengthwise from the proximal housing end 61 to-
wards the distal housing end 60 inside the housing 9
opposite the proximal opening 63 and the distal opening

64.
[0163] The third actuator 67 of the elongate moveable
third rack part 72 protrudes through an ejector slot 74 in
the housing 9 towards the proximal housing end 61 op-
posite the proximal opening 63 and the distal opening 6
for pivotable passage of the actuators 24,32. Thus the
third actuator 67 is provided at a proximal end 73 of the
elongate moveable third rack part 72 to be accessible to
move said elongate moveable third rack part 72 in a trans-
latory movement that is restricted by the ejector slot 74
towards the bendable tip part 6.
[0164] The elongate moveable third rack part 72, which
is shown in the separate view of fig. 12, is suspended
inside the housing 9 by means of a spring 75 or similar
resilient means, such as an elastic strap. The spring 75
is stretched and tensioned when the elongate moveable
third rack part 72 is moved lengthwise along the housing
9 upon a stroke of the third actuator 67 in order to displace
the elongate moveable third rack part 72 forward be-
tween the elongate first stationary rack part 70 and elon-
gate second stationary rack part 71.
[0165] The elongate first stationary rack part 70 has
first teeth 76, the elongate second stationary rack part
71 has second teeth 77, and the elongate moveable third
rack part 72 has third teeth 78.
[0166] As shown in the perspective view of fig. 13, and
in figs. 16-19 the wedge part 69 has a center wedge part
79 that engages between the third teeth 78 of the elon-
gate moveable third rack part 72. The center wedge part
79 is located between a first lateral wedge part 80 to
engage the first teeth 76 of the elongate first stationary
rack part 7 and a second lateral wedge part 81 to engage
the second teeth 77 of the elongate second stationary
rack part 71. The center wedge part 79, the first lateral
wedge part 80, and the second lateral wedge part 81 are
provided at a proximal end 82 of the wedge part 69 and
a tube connector 83 is provided at the distal wedge part
84. The tube connector 83 is a cylindrical tapering plug
with a bore 85 for receiving the elongate guide member
4 to allow the wedge part 69 to be fitted in fixed position
on said elongate guide member 4, or preferably to slide
along said elongate guide member 4 in response to op-
erating the third actuator 67 and thus the movable third
elongate rack 72 to eject an endotracheal tube 86, as
shown in general in figs. 14 and 15. The endotracheal
tube 86 has a tube part 87a and an airway connector 87b
that mates around the tube connector 83 of the wedge
part 69, to push the endotracheal tube 86 off the elongate
guide member 4 when the third actuator 67 of the elon-
gate moveable third rack part 72 displaces the wedge
part 69 and thus the endotracheal tube 86 forward to-
wards the distal stylet end 7.
[0167] The ejecting steps are seen more clearly in figs.
16 - 19. The state shown in figs. 16 and 17 corresponds
to the state shown in fig. 14, and the state shown in figs.
18 and 19 corresponds to the state shown in fig. 15 where
the endotracheal tube 86 has been moved closer to the
distal tip part 6 by means of the tube ejecting mechanism

33 34 



EP 3 554 603 B1

19

5

10

15

20

25

30

35

40

45

50

55

65.
[0168] In figs. 16 and 17 the second shell part 14 has
been removed to illustrate the interior components and
structures more or less accommodated by the handle
part 2. The positions of the wedge part 69 in relation to
the elongate stationary rack parts 70,71, the third actu-
ator 67, and the elongate moveable third rack part 72 of
the ratchet mechanism 66 inside the housing 9 is shown
in the starting position ready for the endotracheal proce-
dure. The elongate moveable third rack part 72 is in re-
tracted position in the housing 9, and the spring 75, that
has one spring end 88 secured at a spring securing lo-
cation 89 inside the proximal housing end 61 of the hous-
ing 9, and an opposite end 90 secured to the proximal
end 91 of the elongate moveable third rack part 72, is in
relaxed state. An endotracheal tube 86 is sheathed on
the elongate guide member 4, and the airway connector
87 of the endotracheal tube 86 mates around the tube
connector 83 of the wedge part 69.
[0169] When the third actuator 73 is depressed in the
direction of the bendable tip part 6 by application of a
force, as indicated by arrow A in figs. 18 and 19, the
engaging center wedge part 79 and third teeth 78 of elon-
gate moveable third rack part 72 travel along. During a
stroke of the third actuator 67 the engaging tube connec-
tor 83 and airway connector 87 of the endotracheal tube
86, and thus also said endotracheal tube 86, are moved
a stroke length closer to the bendable tip part 6. At the
end of the travel of the stroke, the first 80 and second
lateral wedge parts 81 engage the adjacent first teeth 76
and the second teeth 77 so that the wedge part 69 cannot
return towards the proximal housing end 61 when the
elongate moveable third rack part 72 returns to the prox-
imal housing end 61 to repeat the stroke. When the elon-
gate moveable third rack part 72 has returned to the re-
laxed condition of the spring 75, another third tooth or
section of third teeth 78 closer to the distal end 92 of the
elongate moveable third rack part 72 is made available
and exposed for further displacing the wedge part 69 yet
a stroke forward by its engagement with the center wedge
part 79. Strokes can be repeated as long as the length
of the elongate moveable third rack part 72 is available
for engagement with the center wedge part 79. When the
wedge part 69 reaches or is close to the distal end 92 of
the elongate moveable third rack part 72 further strokes
cannot move the wedge part 69 further forward. The tube
connector 83 may not automatically or immediately be
released from the airway connector 87 to leave the en-
dotracheal tube 86 in trachea for subsequent connection
to appropriate ventilation equipment upon retraction of
the stylet part 3. Instead the operator may chose to set
the endotracheal tube 86 free before the wedge part 69
reaches the distal end 92 of the elongate moveable third
rack part 72. Accordingly, the operator may choose to
separate the endotracheal tube 86 and the endotracheal
tube inserting device 1 at any convenient stage during
the endotracheal procedure.
[0170] As seen in fig. 20 the first string member 10,

e.g. a metal wire, is secured to the first string-securing
member 29, e.g. a cross pin, freely floating in the housing
or being supported again the shell walls. Similarly the
second string member 10, e.g. a metal wire, is secured
to the second string-securing member 37, e.g. a cross
pin, lengthwise offset the first string member 10. The
string-securing members 29, 37 are grasped by the first
string-operating member 18, and the second string-op-
erating member 19, respectively, as described above, to
pull the string members 10,11, simultaneously or inde-
pendently, to same or different extent, in and out of the
elongate hollow member 4 a distance corresponding to
up to the maximum length achievable by a full depression
and pivoting of a string-operating member.
[0171] This novel and inventive configuration and de-
sign of an endotracheal tube inserting device 1 provides
a multitude of options and a huge degree of freedom for
configuring the shape of the bendable tip part 6 to adopt
a shape suited for maneuvering in almost any imaginable
airway anatomy.
[0172] Various examples of curvatures and shapes
that can be given to the bendable tip part 6 by operating
the tip part operating member 16 using the actuator
means 15 is shown in the subsequent figs. 21 - 24. The
endotracheal tube inserting device 1 shown in figs. 21 -
24 is shown with transparent elongate guide member 4
and transparent tubular cover 12 to illustrate that the first
string member 10 and the second string member 11 ex-
tend along the length of said elongate guide member 4
and further inside the tubular cover 12, inside which the
tip-shaping member 5 is located. The first string member
10 is secured at a first string-securing location 93 retract-
ed from the first end 95 of the tip-shaping member 5, in
the present case on top of a tip-shaping member 5 in
form of a plate spring, to be operated by means of the
first actuator 24, as indicated by curved arrow A1. The
second string member 11 is secured to the tip-shaping
member 5 at the bottom of the tip-shaping member 5 at
a second string-securing location 94 downstream the first
string-securing location 93 to be operated by means of
the second actuator 32, as indicated by curved arrow A2.
Thus the first string-securing location 93 is both lateral
and lengthwise offset the second string-securing location
94 and closer to the handle part 2, as seen more clearly
in the associated fig. 24, which is an enlarged scale view
of the bendable tip part 6 seen in fig. 23.
[0173] In fig. 21 neither the first string-operating mem-
ber 18 nor the second string-operating member 19 are
pivoted and the bendable tip part 6 are straight without
any bending(s). Neither the first string-securing location
93 nor the second string-securing location 94 has been
activated.
[0174] In the situation shown in fig. 22 only the second
string-operating member 19 has been actuated by de-
pressing the second actuator 32, as indicated by arrow
A2. Pressing on the second actuator 32 moves the sec-
ond string-securing member 37 back inside the housing
9 whereby the second string-securing location 94 is
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pulled closer to the handle part 2, to provide the bendable
tip part 6 with a C-shape wherein the free distal tip 97 of
the bendable tip part 6 has been turned upwards, refer-
ring to the orientation seen fig. 22.
[0175] In the situation shown in fig. 23 only the first
string-operating member 18 has been actuated by de-
pressing the first actuator 24, as indicated by arrow A1.
Pressing on the first actuator 24 moves the first string-
securing member 29 back inside the housing 9 whereby
the first string-securing location 93 is pulled closer to the
handle part 2, to provide the bendable tip part 6 with a
J-shape, wherein the distal free distal tip 97 of the bend-
able tip part 6 has been turned downwards, using the
orientation of fig. 23.
[0176] In the situation shown in fig. 24 both the first
string-operating member 18 and the second string-oper-
ating member 19 have been actuated by depressing the
first actuator 24, as indicated by arrow A1, and the second
actuator 32, as indicated by arrow A2. Pressing on both
the actuators 24,32 move both string-securing members
29,37 back inside the housing 9 whereby both string-
securing locations 93,94 are pulled closer to the handle
part 2, to provide the bendable tip part 6 with an S-shape.
[0177] Because the tip-shaping member 5 is confined
inside the tubular cover 12, any possible movement by
the tip-shaping member 5 in response to operation of the
actuators 24,32 are also controlled and confined by the
presence of said tubular cover 12 that restricts lateral
movement of the plate spring 5a beyond the border of
the tubular cover 12, but permits at least lengthwise bend-
ing because of flexibility of the tubular cover 12 of the
bendable tip part 6.
[0178] Various levels of force applied to the actuators
24,32 facilitate the provision of even further shapes than
the shapes shown in figs. 21 - 24.
[0179] Fig. 25 is an enlarged scale view of the first em-
bodiment of a tip-shaping member 5 in the S-configura-
tion seen in fig. 24.
[0180] A second embodiment of a tip-shaping member
5’ is seen in fig. 26, 27 and 28. The shapes and config-
uration of the bendable tip part 6 shown in figs. 21, 22
and 23 can also be obtained by implementation of the
second embodiment of a tip-shaping member 5’, which
second embodiment of a tip-shaping member 5’ has lat-
erally offset first string-securing location 93’ and second
string-securing location 94’. Thus for the second embod-
iment of a tip-shaping member 5’ the string-securing lo-
cations 93’, 94’ are not lengthwise offset. Using the ori-
entation shown in figs. 26, 27, and 28 the first string-
securing location 93’ is on top side of the tip-shaping
member 5’, e.g. a plate spring member 5", and the second
string-securing location 94’ is on the bottom side of the
tip-shaping member 5’, using the orientation seen in figs.
26, 27 and 28.
[0181] In fig. 26 the second embodiment of a tip-shap-
ing member 5’ is in a relaxed condition corresponding to
the condition shown in fig. 21 for the first embodiment of
a tip-shaping member 5.

[0182] In fig. 27 the second embodiment of a tip-shap-
ing member 5’ is in same C-shaped configuration as in
fig. 22, and in fig. 28 the second embodiment of a tip-
shaping member 5’ is in a J-shaped configuration similar
to the configuration shown in fig. 23.
[0183] Figs. 29 is a lengthwise sectional view through
a third embodiment of a bendable tip part 6’ having a
third embodiment of a tip-shaping member 5- in form of
a flat plate spring member 5" of spring steel with pulley
wheels arranged inside a tubular cover 12’. The first end
95" of the tubular cover 12’ is configured with a flexible
resilient tip 99, the function of which will be described in
further details in relation to figs. 29 - 34. The first string-
securing location and the second string-securing location
are defined substantially as for the first embodiment of a
bendable tip part 6 shown in fig. 25 and for like part same
reference numerals are used.
[0184] The bendable tip part 6’ has a distal pulley wheel
100 provided on a bottom side 101 of the plate spring
member 5" at a first pulley wheel location W1 at the free
distal tip 97’ of the distal tip part 6’, a proximal pulley
wheel 103 is provided on a top side 102 of the at least
one plate spring member 5" opposite the first side 101
at a second pulley wheel location W2 spaced apart from
the first pulley wheel location W1, using the orientation
shown in fig. 29. A distal intermediate pulley wheel 104
and a proximal intermediate pulley wheel 105 are pro-
vided adjacent each other on opposite sides 101,102 of
the plate spring member 5" at an intermediate pulley
wheel location W3 between the first pulley wheel location
W1 and the second pulley wheel location W2. The plate
spring member 5" passes between the distal intermedi-
ate pulley wheel 104 and the proximal intermediate pulley
wheel 105 so that the distal intermediate pulley wheel
104 is provided on the bottom side 101 of the plate spring
member 5" and the proximal intermediate pulley wheel
105 is provided on the top side 102 of the plate spring
member 5", and so that the arrangement of the interme-
diate pulley wheels 104,105 establishes, as indicated by
reference numeral F, a fixed pivot point or fixed pivot
location.
[0185] The first string member 10 is secured at a first
string-securing location 93" to the proximal intermediate
pulley wheel 105 at the intermediate pulley wheel location
W3, e.g. to an axle (not shown) of the proximal interme-
diate pulley wheel 105 or to the plate spring member 5"
at a similar suitable location
[0186] The second string member 11 is secured at a
second string-securing location 94" to the distal pulley
wheel 100 at the first pulley wheel location W1, e.g. se-
cured to an axle (not shown) of the distal pulley wheel
100 or to the plate spring member 5" at a similar suitable
location.
[0187] The plate spring member 5" has a pre-shaped
curvature and a Z-bending 106 is present at the fixed
pivot location at the intermediate pulley wheel location
W3. The Z-bending allows the plate spring member 5" to
pass between the intermediate pulley wheels 104,105
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when the plate spring member 5" is in its curved config-
uration and so that the pulley wheels can act on the re-
spective side of plate spring member 5". The Z-shaped
bending 106 can be fully straightened, e.g. if needed to
insert the bendable tip part into the endotracheal tube
that should be guided in place inside trachea.
[0188] The Z-shaped bending 106 of the curved bend-
able tip part 6’ can offset the lengths of the plate spring
member 5" on opposite sides of the intermediate pulley
wheel location W3 to different degree, although the de-
gree of offset between the parallel legs of the Z-shape is
restricted by the internal diameter of the tubular cover
12’, and by the fact that the string members 10,11 shall
be able to be pulled and operated easily by the string-
operating members.
[0189] The first end 95’ of the tip-shaping member 5-
has a C-shaped bending 107 that passes around the dis-
tal pulley wheel 100. Such a C-shaped bending 17 is
optional.
[0190] The first distal string end 30b’ of the first string
member 10 is secured to the proximal intermediate pulley
wheel 105 wherefrom the first string member 10 runs
around the proximal pulley wheel 103 back to the proxi-
mal intermediate pulley wheel 105 and around said prox-
imal intermediate pulley wheel 105 back beyond the prox-
imal pulley wheel 103 for having a first proximal string
end 30a’ operatively secured to a corresponding first
string-operating member associated with the handle part.
The second distal string end 38b’ is secured to the distal
pulley wheel 100 wherefrom the second string member
11 runs around the distal intermediate pulley wheel 104
back to the distal pulley wheel 100 and around said distal
pulley wheel 100 and back beyond the distal intermediate
pulley wheel 104 and further on beyond the proximal pul-
ley wheel 103 for having a second proximal string end
38a’ operatively secured to a corresponding second
string-operating member associated with the handle part.
[0191] The proximal length, which faces the patient
and which is the portion of the bendable distal tip part 6’
between the proximal pulley wheel 103 and the proximal
intermediate pulley wheel 105, is indicated by reference
numeral L2. The distal length of the bendable distal tip
part 6’ between the distal intermediate pulley wheel 104
and the distal pulley wheel 100 is indicated by reference
numeral L2, which distal length L1 is the portion of the
bendable distal tip part 6’ in extension of the proximal
length and end in the free distal tip 97’.
[0192] Fig. 30 and fig. 31 illustrate in general the con-
figuration of the first embodiment of an endotracheal tube
inserting device 1 and the second embodiment of an en-
dotracheal tube inserting device 1’ in relaxed configura-
tion next to a patient 119 to be intubated in an intubation
procedure monitored using a video laryngoscope 120.
The endotracheal tube inserting device 1,1’ has not been
put in place inside trachea yet.
[0193] Emphasis is made that although the first lever
body and the second lever body of the first embodiment
of an endotracheal tube inserting device are described

as a triangle with a center hole, other lever body designs
are within the scope of the present invention. The trian-
gular structure can e.g. be replaced by a solid triangular
plate, in which case the edge areas of the triangle are
equivalent to the arms of the triangular structure and is
utilized and functions in a similar manner. Other shapes
than triangular, such as oval, polygonal and circular are
also possible within the scope of the present invention.
The outline of the first actuator and of the second actuator
is curved, preferably having similar curvature as defined
by the pivot radius.
[0194] In the above first embodiment of an endotra-
cheal tube inserting device the first lever body and the
second lever body where both designed with pivotable
lever arms. Alternative embodiments of actuators may
include alternatives to such lever bodies. Thus axial dis-
placing the first distal securing location and the second
distal securing location may in the alternative be provided
by connecting the first proximal string end of the corre-
sponding first string member and the second proximal
string end of the corresponding second proximal string
member, respectively, to e.g. a toggle mechanism, an
articulated mechanism, a rotating mechanism, or even a
gear transmission. These alternatives are however more
space-demanding, which makes the handle part larger
and less handy. These alternatives are also more com-
plex structures that make the endotracheal tube inserting
device more expensive and more vulnerable to malfunc-
tion.
[0195] Figs. 32a, 32b and 32c are perspective views
of a second embodiment of an endotracheal tube insert-
ing device 1’ of the present invention seen from different
sides. The second embodiment of an endotracheal tube
inserting device 1’ may utilize any of the bendable tip
parts 6,6’ and the same or different mechanism as the
first embodiment of an endotracheal tube inserting device
1 to eject the endotracheal tube 86 off the stylet part 3’.
Fig. 33 is a longitudinal sectional view of fig. 32c, where
the part of the housing 9’ having the third actuator has
been removed.
[0196] The second embodiment of an endotracheal
tube inserting device 1’ differs from the first embodiment
of an endotracheal tube inserting device 1 in the config-
uration of the housing of the handle part, the configuration
and position of the string-operating members and thus
the paths of the string members, by the configuration and
position of the first actuator and the second actuator, and
in the tube ejecting mechanism, however for like parts
same reference numerals are used, Similar part having
same function are indicated by same reference numeral
and an apostrophe where feasible. Only different fea-
tures are specifically described below. The string mem-
bers are not shown.
[0197] The housing 9’ is a curved tubular body 108
delimited by an exterior tubular wall 109 within which the
proximal stylet end part 8a’ is at least partly located. The
elongate guide member 4’ has, using e.g. the orientation
of fig. 33, an S-shape, thus the distal stylet end part 7a’
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and the proximal stylet end part 8a’ curves in opposite
directions. The housing 9’ follows the curvature of at least
a length of the proximal stylet end part 8a’. The bendable
tip part 6’ in its pre-shaped relaxed condition continues
to curve in extension of the distal stylet end part 7a’. This
configuration of curvatures avails the operator of the en-
dotracheal tube inserting device with good working pos-
ture and good working conditions to the benefit of the
patient, and the intubation can be done carefully and con-
siderate. The second embodiment of an endotracheal
tube inserting device 1’ has the handle part 2’ to bend
backwards thereby providing for good clearance to the
patient when inserting the bendable tip part 6’ via the
mouth into trachea while also preserving good control of
the device 1’.
[0198] The first string member and the second string
member pass inside the hollow elongate stylet part 3’
close to the proximal stylet end 8’ of the proximal stylet
end part 8a’, whereas the distal housing end 60’ allows
exit of the stylet part 3’. The first string member and the
second string member may enter the housing 9’ and pass
over various guide means (not shown) to avoid kinking
of said string members and to provide for an unobstructed
and a smooth pulling and relaxing of said string members
upon operating the first actuator 24’ of the first string-
operating member 18’ and the second actuator 32’ of the
second string-operating member 19’.
[0199] The first actuator 24’ of the first string-operating
member 18’ is constituted by a first curved flap 110 and
the second actuator 32’ of the second string-operating
member 19’ is constituted by a second curved flap 111.
The curved flaps 110,111 constitute the buttons, which
the operator uses to confer a desired curvature and
shape to the distal tip part 6’ during intubating a patient
119 using e.g. the index finger on the first curved flap
110 and the long finger one the second curved flap 111
below the first curved flap 110.
[0200] Although not visible in figs. 32a, 32b, 32c and
33 the first string member has a first proximal string end
secured to the first curved flap 110 and an opposite first
distal string end secured at a first string-securing location
at the bendable tip part 6’. The first string member runs
from the bendable tip part 6’ through the stylet part 3’ out
of the proximal stylet end 8’ and through and/or along
the exterior tubular wall 109 at an proximal housing end
61’ of the housing 9’. The first string member continues
along the exterior face 114 of the exterior tubular wall
109 guided on said exterior tubular wall 109 or inside the
housing 9’ for having the first proximal string end securely
and operatively connected to the first curved flap 110.
[0201] In a similar manner the second string member
has a second proximal string end connected to the sec-
ond curved flap 111 and an opposite second distal string
end secured at a second string-securing location at the
bendable tip part 6’. The second string member runs from
the bendable tip part 6’ through the stylet part 3’ out of
the proximal stylet end 8’ and through the exterior tubular
wall 109 at the proximal housing end 61’ of the housing

9’. The second string member continues along the exte-
rior face 114 of the exterior tubular wall 109 guided on
said exterior tubular wall 109 or inside the housing 9’ for
having the second proximal string end securely and op-
eratively connected to the second curved flap 111.
[0202] The proximal stylet end part 8a’ may be kept
fixed, optionally centered inside the lumen of the tubular
body 109 at the proximal housing end 61’ by means of a
centering body 112 located in relation to the housing 9’.
[0203] The curved flaps 110,111 are hinged to the ex-
terior wall 109 of the tubular body 108 in a manner that
allow the curved flaps 110,111 to be released from a
forced position close to the tubular exterior wall 109 by
an elastic force and jump back to a released and relaxed
position farther away from said exterior tubular wall 109.
Thus the curved flaps 110,111 are hinged to the tubular
body 108 in a manner that provide them with a certain
degree of springiness and substantial spring-property.
[0204] In the second embodiment of an endotracheal
tube inserting device 1’ seen in fig. 32a, 32b, 32c and fig.
33 the string members can run inside guide tubes (not
shown) arranged inside or outside the tubular body 109
to be kept out of the way of the tube ejecting mechanism,
run in tracks or in any other way.
[0205] Instead of being curved flaps the actuators of
the string-operating members can be two rocker arms to
which the string members have been secured, in same,
similar or different manners as described for the first em-
bodiment of an endotracheal tube inserting device 1 or
second embodiment of an endotracheal tube inserting
device 1’,
[0206] Opposite the proximal housing end 61’ of the
housing 9’, said housing 9’ has an distal housing end 60’
where the stylet part 3’ exit the housing 9’. The exterior
tubular wall 109 of the distal housing end 60’ has finger
location means 113 on one or both of the sides of the
curved flaps 110,111 farthest from each other, thus the
side of the curved flaps 110,111 not immediate adjacent
each other. The finger location means 113 helps the op-
erator to grasp around the tubular body 108 in the correct
manner for use of the endotracheal tube inserting device
1’ to operate the actuators 24’32’.
[0207] An endotracheal tube 86 can be mounted on
and secured along the stylet part 3’ as described for the
first embodiment of an endotracheal tube inserting device
1, and the endotracheal tube inserting device 1’ can also
have a mechanism 121 to eject the endotracheal tube
off the stylet part 3’ as well as a mechanism 117 to return
the endotracheal tube to its start position closest to the
upper housing end 61’.
[0208] Fig. 34 is an exploded perspective view of the
second embodiment of an endotracheal tube inserting
device 1’, seen in figs. 32a, 32b, 32c and 33, and illus-
trating the main components of the second embodiment
of a tube ejecting mechanism 121 and a tube retracting
mechanism 117.
[0209] The tube ejecting mechanism 121 comprises a
wedge part 69’ with a tube connector 83’, and a ratchet
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mechanism 66’. The ratchet mechanism 66’ has a rack
part 68’ that includes an elongate first stationary rack part
70’, which is integral with the first shell part 13’, an elon-
gate second stationary rack part 71’ which is integral with
the second shell part 14’, and an elongate feeder com-
ponent 129 that is moveable in relation to the stationary
rack parts 70’, 71’. The elongate first
stationary rack part 70’ of the first shell part 13’ and the
elongate second stationary rack part 71’ of the second
shell part 14’ combine into an elongate rack part groove
122 of the tubular housing 9’ . The elongate rack part
groove 122 has alternating teeth, provided by aligned
first teeth 123’ of the elongate first stationary rack part
70’ and second teeth 123" provided by the elongate sec-
ond stationary rack part 71’. Preferably the aligned first
teeth 123’ and second teeth 123" are not pointed but
constituted by alternating first 123’ crests and first
troughs 124’ of the elongate first stationary rack part 70’
and alternating second crests 123" and second troughs
124’’ of the elongate second stationary rack part 71’, as
alse seen in figs. 43a and 43b.
[0210] The tube connector 83’ of the wedge part 69’
carries the airway connector 87 of the endotracheal tube
86. The tube connector 83’ has a central bore 147 for
being slidable mounted on the stylet part 3’.
[0211] The third actuator 67’ is provided on an elongate
feeder component 129 to move the wedge part 69’ in
response to a stroke performed by the feeder component
129 upon application of a force to the third actuator 67’
towards the distal end of the stylet part 3’.
[0212] As seen in fig. 35 a shaft bearing 134 extends,
crosswise the first wedge face 132 of the wedge part 69’
and serves to receive a main body 136 of a first embod-
iment of a pawl member 137 seen in figs. 36 and 37, or
the main body 136’ of the second embodiment of a pawl
member 137’ seen in figs. 38. The wedge part has a first
sliding flange 126 and an opposite second sliding flange
131. The shaft bearing 134 extends into an indent, re-
cess, groove or stop 144.
[0213] The first embodiment of a pawl member 137
seen in enlarged scale views in fig. 36 and 37 has lateral
wedge parts in form of lateral pawl members 138a,138b
that protrudes perpendicular to the longitudinal axis X of
the main body 136 at the free ends 139a,139b of said
main body 136. The lateral pawl members 138a,138b
have respective friction pads 140a,140b to increase fric-
tion if and when the main body 136 moves inside any of
a first internal track 125 or second internal track 128 of
the housing 9’, or inside or a third internal track of the
feeder component 129, or when the moveable fourth rack
part 115 moves along the rack part groove 122. The lat-
eral pawl members 138a,138b are shown as being rather
rounded, but can within the scope of the present invention
have any other cross-sections.
[0214] The term "lateral pawl members" used in con-
text with the pawl member should not be construed as
limiting for the shape of the element that mate inside an
internal track provided the element allows the "lateral

pawl member" of the main body to pivot inside an internal
track to slide the wedge part 69’ towards the distal stylet
end or slide the moveable fourth rack part 115 towards
the proximal stylet end.
[0215] The amount of friction between a lateral pawl
member and an internal track depends amongst other
on the force applied to the third actuator 67’ and the
lengthwise displaced position of the feeder component
129.
[0216] A center pawl member 141, which is provided
between the lateral pawl members 138a,138b and being
angular offset counterclockwise said lateral pawl mem-
bers 138a,138b, using the orientation of fig. 36, can pivot
into frictional contact with a back side 142 of the elongate
moveable fourth rack part 115 to drive the wedge part
69’ in the direction back to the proximal stylet end.
[0217] A spring arm 143 protrudes angular offset clock-
wise said lateral pawl members. The spring arm 143 can
be located resilient and pivotable in the indent 144 ar-
ranged in extension of the shaft bearing 134 of the wedge
part 69’ to act as a compression spring to increase the
pressure of the center pawl member 141 on the back
side 142 of the elongate moveable fourth rack part 115,
and thus enforcing the driving force induced by moving
the feeder component 129 when actuating the third ac-
tuator 67’. The opposite lateral pawl members 138a,138b
may remain fully or partly inside their respective internal
tracks upon a stroke of the third actuator 67’.
[0218] Fig. 38 is a perspective view of a second em-
bodiment of a pawl member 137’. The second embodi-
ment of a pawl member 137’ differs from the first embod-
iment of a pawl member 137 in being a two part assembly.
[0219] As illustrated in figs. 39a - 39f the pawl member
137’ is pivotably arranged in the shaft bearing 134. Al-
though fig. 39a-39f show the second embodiment of a
pawl member, the first embodiment of a pawl member
137 can also be used.
[0220] The second embodiment of a pawl member 137’
is composed of a first lateral pawl member 138a’ and a
second lateral pawl member 138b’ which can pivot about
the shaft 127 independent of each other in response to
moving of the wedge part 69’. The first lateral pawl mem-
ber 138a’ and the second lateral pawl member 138b’ is
pivotable and slidable arranged in the first internal track
125 of the housing 9’ and the third internal track 130 of
the feeder component 129 opposite each other, respec-
tively.
[0221] The center pawl member 141’ is composed of
a first center pawl member 141a integral with the first
lateral pawl member 138a’ and a second lateral pawl
member 141b integral with the second pawl member
141b, so that the first and second center pawl member
are able to pivot together with the corresponding lateral
pawl member.
[0222] Similarly the spring arm 143’ for the second em-
bodiment of a pawl member 137’ is a two part member
where a first spring arm 143a is provided on the first lat-
eral pawl member 138a’ angular offset the first center
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pawl member 141a, and the second spring arm 143b is
provided on the second lateral pawl member 138b’ an-
gular offset the second center pawl member 141b. The
angular offset between the center pawl members
141a,141b and the spring arms 143a,143b decides the
pressure force that the center pawl member 141a,141b
applies to the back side 142 of the fourth moveable rack
part 115 to return the wedge part 69’ to the proximal stylet
end and optionally also the force that the lateral pawl
members 138a’,138b’ apply on the internal tracks to
move the wedge part 69’ towards the distal stylet end.
[0223] In the situation in fig. 40 the wedge part has
already been displaced somewhat forward during a
stroke of the feeder component 129 or may be in its start
position depending on how far inside the housing 9’ the
wedge part 69’ is initially positioned. During a stroke the
lateral pawl members 138a’,138b’ pivot inside the oppo-
site first internal track 125 and second internal track 130,
so that at least a lateral pawl member can engage with
its free tip inside the third internal track 130, to an extent
that allows the feeder component 129 to carry the wedge
part 69’ along in the direction of the stroke performed by
the third actuator 67’, which is not visible in figs. 40 and
41. The lateral pawl members 138a’, 138b’ are asym-
metrical about the shaft 127 and have a respective ta-
pered free end orientated towards the proximal stylet
end. Optionally at least the lateral pawl members inside
the second internal track is put under slight pressure by
the corresponding spring arms, whereby said lateral pawl
member take hold of the feeder component 129 to be
brought along together with the wedge apart and the en-
dotracheal tube. Optionally both lateral pawl members
are put under pressure during a stroke of the feeder com-
ponent. The feeder component 129 has been retracted
by the second resilient and/or elastic member 146 and
is ready for a new stroke.
[0224] The length of the actuator slot 118 for the third
actuator 67’ defines the maximum length that the wedge
part 69’ can be displaced during a stroke.
[0225] In the situation of fig. 40 the feeder component
129 the second resilient and/or elastic member 146 is
not tensioned and is ready for a new stroke to advance
the wedge part, which stroke is shown performed in the
situation seen in fig. 41 wherein the endotracheal tube
is moved closer to the distal tip 97’.
[0226] It may be preferred that when a force is applied
to the third actuator 67’ the feeder component 129 is dis-
placed in the second internal track 128 of the housing 9’,
which forces the lateral pawl member that protrudes to-
gether with the second sliding flange of the wedge part
inside the second internal track of the feeder component,
to pivot in the main bearing to pick up the sliding feeder
component and slide along due to the tapering of the
lateral wedge part facing towards the proximal stylet end.
The opposite first lateral pawl member slides in the op-
posite first internal track of the housing to provide for a
stable sliding that does not make the sliding wedge part
69’ skew. The central pawl member 141’ is in this position

free of the back side 141 of the fourth moveable rack part
115, or at least in minimum contact, so that the down-
wards moving of the wedge part 69’ is not obstructed or
only obstructed inferiorly.
[0227] The first 125, second 128 and third 130 internal
tracks are seen best in the cross-sectional views of fig.
42 and in figs. 43a and 43b. The interior of the housing
is configured with the first internal track 125 for receiving
the first sliding flange 126 of the wedge part 69’, and the
second internal track 128 for slidingly receiving the feeder
component 129. The feeder component 129 has the third
internal track 130 for receiving the second sliding flange
131 of the wedge part 69’. The wedge part 69’ has a first
wedge face 132 arranged facing the elongate rack parts
70’, 71’, 72’ and an opposite second wedge face 133
wherefrom the tube connector 83’ protrudes.
[0228] The tube retracting mechanism 117 includes a
moveable fourth rack part 115 with a fourth actuator 116.
The moveable fourth rack part 115 is arranged to be
lengthwise and stepwise displaced in the elongate rack
part groove 122. To that aspect the fourth actuator 116
protrudes through an actuator slot 118 in the tubular
housing 9’ to be moved up and down in a restricted man-
ner. The moveable fourth rack part 115 has alternating
third crests 123’’’ and troughs 124’’’. The third crests 123-
and third troughs 124- mate the first and second crests
123’;123" and first and second troughs 124’; 124" of the
rack part groove 122 to displace the wedge part 69’ for
moving the wedge part 69’ with the endotracheal tube 86
back to the proximal stylet end 8’ should the need arise
to reposition the endotracheal tube on the stylet part while
the distal tip is still inside the patient.
[0229] The tube retracting mechanism 117 includes a
first resilient and/or elastic member 145 at the distal hous-
ing end 60’ and the tube ejecting mechanism includes a
second resilient and/or elastic member 146 at the prox-
imal housing end 61’.
[0230] The tube retracting mechanism 117 further in-
cludes the fourth moveable rack part that is arranged to
be automatically, at least partly, retracted towards the
distal housing end 60’ and the wedge part 69’, thus be
at least partly returned to its start position at the proximal
housing end 61’ by means of the first resilient and/or elas-
tic member 145. Similarly the feeder component 129 may
be automatically retracted by means of the second resil-
ient and/or elastic member 146 at the proximal housing
end 61’ towards the proximal housing end 61’ after the
wedge part 69’ has been at least partly displaced to its
advanced position on the stylet part to repeat a stroke.
[0231] The function of the elongate moveable fourth
rack part 115 and its co-operation with the pawl member
is seen in the sectional fragmentary views of fig. 44a and
44b.
[0232] When the fourth actuator 116 is pressed to-
wards the proximal housing end 61’ from the position
seen in fig. 43, the elongate moveable fourth rack part
115 is lifted up from the rack part groove 122 to be able
to move lengthwise in the rack part groove 122, as shown
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in fig. 44, whereby one third crest 123- of the elongate
moveable fourth rack part 115 moves on top of the ad-
jacently facing first 123’ and second crest 123" of the first
and second rack part inside the rack part groove 122
thereby applying pressure to the pivotable pawl member
137’. The pressure on the center pawl member 141’ of
the pivotable pawl member 137’ also tensions the spring
arm 143’, so that the wedge part can be forced back one
step after the other per stroke of the fourth actuator to
the proximal housing end 61’.
[0233] The above described second embodiment of an
endotracheal tube inserting device can be configured
with the actuator flaps and the third actuator positioned
for use by right hand or left hand. Due to the actuator
flaps being positioned on the side of the housing the index
finger will inherently be placed on the second flap and
the middle finger be placed on the first body while the
other fingers grasp around the housing, so that the thumb
can be used to operate the third actuator of the tube eject-
ing mechanism.
[0234] Although the above first embodiment of an en-
dotracheal tube inserting device has actuators protruding
from a short edge towards the center of curvature of the
stylet part the third actuator is reachable by the thumb
from a side of the housing and usable by right-handed
or left-handed operators depending on from which side
the third actuator protrude.
[0235] Within the scope of the present invention a
string member can e.g. be any kind of elongate thin pull-
ing means that can fit inside the elongate guide member
and having a sufficient strength to pull the tip-shaping
member without accidentally rupturing when tensioned.
Suitable string members include but are not limited to a
metal wire, a nylon wire, e.g. a fish line, or similar means
that can tension the tip-shaping member in response to
application of a force onto a string-operating member.
[0236] Examples of tip-shaping members adapted to
be operatively accommodated inside the tubular cover
include but are not limited to one or more flat springs,
e.g. a thin strip of spring steel, or a tension spring, e.g.
a coiled spring, or combinations of those.
[0237] The tip-shaping member preferably has spring-
iness that provides for the backstroke on the string-op-
erating members.
[0238] Above the first embodiment of the endotracheal
tube inserting device of the present invention includes a
suspension body to amongst other suspend the string-
operating members, and control the orientation and piv-
oting of said string-operating members. For example the
suspension body is designed and arranged to restrict and
stop downwards movement of an actuator. The suspen-
sion body further facilitates the correct functional and me-
chanical assembling of the relevant components of the
mechanism to bend the bendable tip part, and the rele-
vant components of the mechanism to eject the endotra-
cheal tube off the stylet part.
[0239] In an alternative first embodiment the endotra-
cheal tube inserting device may however be designed

without suspension body and the string-operating mem-
bers be pivotable suspended directly to e.g. a pin cross-
wise the shell part of the housing. Stops for preventing
the actuators from been depressed too far into the hous-
ing can simply protrude from a shell part inside the space
delimited by said shell parts.
[0240] The second embodiment of an endotracheal
tube inserting device is yet an alternative embodiment
that can have flaps or rockers as actuators.
[0241] The present invention has a minimum of struc-
tural components, which makes productions costs low
and the risk that a structural components fails is at an
absolute minimum.
[0242] Moreover since the structural components to be
accommodated inside the housing are small and few,
and can be combined at minimum space, the handle part
of the endotracheal tube inserting device of the present
invention has a very ergonomic design.
[0243] The elongate guide member can advanta-
geously be made of metal, such as malleable alumini-
mum, which allows the stylet part to be easily adapted
to any desired anatomy and use, but plastic is an alter-
native.
[0244] Accordingly, the advantages of the endotrache-
al tube inserting device and endotracheal procedure and
methods described herein further include, without limita-
tion, the ability to control the shape of the distal tip part
of an endotracheal tube, the ability to respond to unique
anatomical differences in tracheal location and shape.
The entire endotracheal tube inserting device may be
disposable in its entirety, or the stylet part may be a sep-
arate disposable unit for one time use and the handle
part be for reuse. So the stylet part can be a disposable
stylet part while continuing use of the handle part is within
the scope of the present invention.
[0245] So the endotracheal tube inserting device can
be a kit of parts, which parts e.g. may include a reusable
handle part and a selection of stylet parts and endotra-
cheal tubes to go with the stylet part. Alternative compo-
sitions of the kits of parts are within the scope of the
present invention.
[0246] Emphasis is made that the first embodiment of
an endotracheal tube inserting device 1 and the second
embodiment of an endotracheal tube inserting device 1’
can implement and combine any of the bendable tip parts
6,6’ e.g. shown and described in relation to figs. 21-24,
as well as the various options for actuation means, tip
part operating means, handle parts, housings and tube
ejecting mechanisms described above can be used and
mixed and combined to the extent desired and possible
thereby arriving to even further embodiments within the
scope of the appended claims.
[0247] Above the housing of the handle part is com-
posed of assembled shell part. Within the scope of the
present invention the housing can be molded as an inte-
gral unit and the first internal track and second internal
track be made in same molding procedure.
[0248] Combinations of the features of the different
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embodiments, including modifications of and deviations
from the curvatures mentioned above are within the
scope of the present invention. The different embodiment
of tube ejecting mechanisms can be used with any of the
actuation means and with any of the tip part operating
means.

Claims

1. An endotracheal tube inserting device (1;1’) com-
prising a stylet part (3;3’), which has a proximal stylet
end part (8a; 8a’) with a proximal stylet end (8,8’)
and an opposite distal stylet end part (7a;7a’) with a
distal stylet end (7;7’), and a handle part (2;2’)),
wherein the proximal stylet end part (8a;8a’) of the
stylet part (3;3’) is
stationary in relation to the handle part (2;2’), and an
endotracheal tube (86) on the stylet part (3;3’), the
endotracheal tube inserting device (1;1’) has a tube
ejecting mechanism (65;65’) adapted for displacing
the endotracheal tube (86) along the elongate stylet
part (3;3’) in a direction towards the distal stylet end
(7;7’) of the elongate stylet part (3;3’), characterized
in that the tube ejecting mechanism (65;65’) com-
prises a ratchet mechanism (66;66’) to facilitate ejec-
tion of the endotracheal tube at least partly off the
stylet part, and to keep the endotracheal tube in grad-
ually advanced positions in relation to the stylet part
during ejecting, which ratchet mechanism (66;66’)
comprises a rack part (68;68’) extending along at
least a length of the handle part (2;2’) and being ar-
ranged opposite a wedge part (69;69’) associated
with the stylet part (3; 3’) in order to engage the rack
part (68;68’).

2. An endotracheal tube inserting device (1;1’) accord-
ing to claim 1, characterized in that the wedge part
(69;69’) has a tube connector (83;83’) associated
with the stylet part (3:3’).

3. An endotracheal tube inserting device (1;1’) accord-
ing to claims 1 or 2, characterized in that the tube
ejecting mechanism (65;65’) comprises a reciprocat-
ing third actuator (67;67’) for operating the ratchet
mechanism (66;66’).

4. An endotracheal tube inserting device (1;1’) accord-
ing to claim 2 or claim 3 when dependent on claim
2, characterized in that the tube connector (83;83’)
is configured to mate an airway connector (87) of the
endotracheal tube (86), preferably the tube connec-
tor (83;83’) is a conical tube connector (83).

5. An endotracheal tube inserting device (1) according
to any of the preceding claims 1 - 4, characterized
in that the rack part (68) has a first stationary rack
part (70), a second stationary rack part (71;71’), and

a moveable third rack part (72;72’) arranged length-
wise between the first stationary rack part (70) and
the second stationary rack part (71), preferably said
rack parts are elongate, preferably said rack parts
follows the curvature of a housing (9) of the handle
part (2).

6. An endotracheal tube inserting device (1) according
to claim 5, characterized in that the moveable third
rack part (72) has the third actuator (67) arranged to
protrude from the handle part (2), optionally from the
housing (9) of the handle part (2).

7. An endotracheal tube inserting device (1;1’) accord-
ing to claims 5 or 6, characterized in that the sta-
tionary rack parts (70;70’;71;71’) are integrally
formed with the handle part (2;2’), optionally with the
housing (9,9’) of the handle part (2,2’).

8. An endotracheal tube inserting device (1;1’) accord-
ing to any of the preceding claims 5 - 7, character-
ized in that the moveable third rack part (72;72’)
and/or a feeder component configured to displace
the wedge part towards the distal stylet end is resil-
iently suspended inside the handle part (2; 2’) by
means of a retraction means or a resilient means,
preferably by means of a respective spring member
(75;145;146).

9. An endotracheal tube inserting device (1;1’) accord-
ing to any of the preceding claims 1 - 8, character-
ized in that the wedge part (69;69) is provided with
opposite lateral wedge parts
(80,81;138a,138b;138a’,138b’) and a center wedge
part (79;141;141’) located between said lateral
wedge parts (80;81;138a,138b;138a’,138b’).

10. An endotracheal tube inserting device (1) according
to claim 9, characterized in that the lateral wedge
parts (80;81) and the center wedge part (79) are pro-
vided at the wedge part at a proximal end (82) of the
wedge part (69), optionally the tube connector (83)
is provided at the opposite distal end of the wedge
part (69).

11. An endotracheal tube inserting device (1;1’) accord-
ing to any of the preceding claims 5 - 10, character-
ized in that the first stationary rack part (70; 70’) has
first teeth (76;123’), and the second stationary rack
part (71;71’) has second teeth (77;123"), optionally
the moveable third rack part (72) has third teeth (78).

12. An endotracheal tube inserting device (1’) according
to ay of the preceding claims 9, 10 or 11, character-
ized in that the lateral wedge parts
(138a,138b;138a’,138b’) and the center wedge part
(141; 141’) are provided at the wedge part (69’) be-
tween the proximal end of the wedge part (69) and
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the distal end of the wedge part (69’), optionally the
tube connector (83’) is provided at the proximal end
of the wedge part (69’).

13. An endotracheal tube inserting device (1) according
to claims 11 or 12, characterized in that the oppo-
site lateral wedge parts
(80,81;138a,138b;138a’,138b’1) can engage the
first teeth (76;123’) and the second teeth (77;123’’) .

14. An endotracheal tube inserting device (1;1’) accord-
ing to claims 11, 12 or 13, characterized in that any
of the first teeth, second teeth, and third teeth are
tapering, such as pointed, blunt, or crest-shaped.

15. An endotracheal tube inserting device (1’) according
to any of claims 8, 9, 12, 13 or 14, characterized in
that the ratchet mechanism (66;66’) comprises that

- the feeder component (129) is configured with
the third actuator (67’),
- the wedge part (69’) is slidable received by the
feeder component (12) and slidable mounted on
the stylet part (3’),
- the wedge part (69’) has a shaft bearing (134)
that extends crosswise a first wedge face (132)
facing the stationary rack parts (70’;71’)and an
opposite second wedge face (133),
- the shaft bearing (134) is configured for pivot-
ably receiving a pivoting pawl member
(137;137’),
- which pivoting pawl member (137;137’) has
means to engage at least the feeder component
(129) to drive the wedge part (69’) towards the
distal stylet end (7’).

16. An endotracheal tube inserting device (1’) according
to any of the preceding claims 8, 9 or 12 - 15, char-
acterized in that the interior of the housing (9’) is
configured with a first internal track (125) for slidingly
receiving a first sliding flange (126) of the wedge part
(69’), and a second internal track (128) for slidingly
receiving the feeder component (129), which feeder
component (129) has a third internal track (130) for
receiving a second sliding flange (131) of the wedge
part (69’).

17. An endotracheal tube inserting device (1’) according
to any of claims 15 or 16, characterized in that the
pivoting pawl member (137;137’) is suspended on a
shaft (127) .

18. An endotracheal tube inserting device (1’) according
to claim 17, characterized in that the pivoting pawl
member (137;137’) includes that

- the first lateral wedge part (138a) is provided
as a first lateral pawl member (138a’), which is

pivotable and slidable arranged in the first inter-
nal track (125), and
- the opposite second lateral wedge part (138b)
is provided as a second lateral pawl member
(138b’), which is pivotable and slidable arranged
in the third internal track (130).

19. An endotracheal tube inserting device (1’) according
to claim 18, characterized in that the opposite first
and second lateral pawl members
(138a;138b;138a’;138b’) protrude from respective
opposite free ends (139a;139b) of a main body (136)
of the pawl member (137;137’) substantially perpen-
dicular to the axis (X) of said main body (136).

20. An endotracheal tube inserting device (1’) according
to any of claim 18 or 19, characterized in that the
opposite first and second lateral pawl members
(138a,138b;138a’,138b’) are independently pivota-
ble.

21. An endotracheal tube inserting device (1’) according
to claims 18, 19 or 20, characterized in that a center
pawl member (141;141’) protrudes substantially per-
pendicular to the axis (X) of the main body (136)
between said first and second lateral pawl members
(138a,138b;138a’,138b’) and angularly displaced on
the main body (136) from said first and second lateral
pawl members (138a, 138b; 138a’ , 138b’) .

22. An endotracheal tube inserting device (1’) according
to claim 21, characterized in that the center pawl
member (141’) has a first center pawl member (141a)
integral with the first lateral pawl member (138a) and
a second central pawl member (141b) integral with
the second lateral pawl member (138b).

23. An endotracheal tube inserting device (1;1’) accord-
ing to any of the preceding claims 1 - 22, character-
ized in that the tube ejecting mechanism (65;65’)
has means for returning an endotracheal tube (86)
that has been displaced towards the distal stylet end
back in the direction towards the proximal stylet end.

24. An endotracheal tube inserting device (1,1’) accord-
ing to claim 23, characterized in that the means for
returning an endotracheal tube that has been dis-
placed towards the distal stylet end back in the di-
rection towards the proximal stylet end includes that
the first teeth (76;123’) of the first stationary rack part
(70;70’) and the second teeth (77;123’’) of the sec-
ond stationary rack part together (71;71’) define an
elongate rack part groove (122) for receiving and
engaging fourth teeth (123’’’) of an elongate move-
able fourth rack part (115) that faces the combined
first teeth and second teeth, which moveable fourth
rack part (115) optionally has a fourth actuator (116)
protruding outside the housing (9;9’) for, upon actu-
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ation, returning the wedge part (69;69’) towards the
proximal stylet end.

25. An endotracheal tube inserting device (1’) according
to claim 24, characterized in that the center pawl
member (141’) is pivotable and slidable arranged on
the main body between the opposite first and second
lateral pawl members (138a;138b) above a back side
(142) of the moveable fourth rack part (115) located
in said elongate rack part groove (122), which back
side (142) of the elongate moveable fourth rack part
(115) is the side opposite the fourth teeth (123-).

26. An endotracheal tube inserting device (1’) according
to any of claims 21 - 25, characterized in that the
first wedge face (132) has an indent (144) or stop
associated with the main bearing part (134), which
indent (144) or stop is adapted for accommodating
and restraining a spring arm (143;143’) protruding
from the main body (136) of the pivoting pawl mem-
ber (137;137’), which spring arm (143;143’) pro-
trudes angularly displaced from both the first and the
second lateral pawl members
(138a,138b;138a’,138b’) and from the center pawl
member (141;141’) in an angular direction opposite
to the center pawl member (141;141), optionally in
substantially the same plane as the center pawl
member (141).

27. An endotracheal tube inserting device (1’) according
to claim 26, characterized in that the indent or stop
(144) is a recess branching from a main bearing part
of the shaft bearing (134).

28. An endotracheal tube inserting device (1’) according
to any of the preceding claims 18 - 27, characterized
in that at least one of the opposite lateral pawl mem-
bers (138a,138b;138a’,138b’) are provided with fric-
tion increasing pads (140a;140b) to increase friction
when the lateral pawl members
(138a,138b;138a’,138b’) moves in the first internal
track (125) and the third internal track (130) of the
housing (9’) and of the feeder component (129), re-
spectively.

29. An endotracheal tube inserting device (1;1’) accord-
ing to any of the preceding claims 11 - 28, charac-
terized in that the first teeth (76;123’) and the sec-
ond teeth (77;123’’) are formed integral with the han-
dle part (2;2’) on an interior face of the handle part
(2;2’).

30. An endotracheal tube inserting device (1;1’) accord-
ing to any of the preceding claims 1 - 29, character-
ized in that the handle part (2;2’) is adapted for op-
erating the stylet part (3;3’) and the tube ejecting
mechanism (65;65’) and further comprises of,

- the proximal stylet end (8;8’) is situated at the
handle part (2;2’), and the distal stylet end (7;7’)
has an extension in form of a bendable tip part
(6;6’) with a free distal end (95;95’),
- a tip part operating member (16;16’) includes
at least a first string member (10) and a second
string member (11) arranged along the length
of at least a length of the stylet part (3;3’),
- the handle part (2;2’) has an actuator means
(15;15’) for operating at least the tip part oper-
ating member (16;16’),
- the first string member (10) has a first proximal
string end (30a;30a’) connected to a first string
operating member (18;18’) of the actuator
means (15;15’) and an opposite first distal string
end (30b;30b’) secured at a first string-securing
location (9393’) at the bendable tip part (6;6’),
- the second string member (11) has a second
proximal string end (38a;38a’) connected to a
second string operating member (19;19’) of the
actuator means (15;15’) and an opposite second
distal string end (38b;38b’) secured at a second
string-securing location (94;84’) at the bendable
tip part (6;6’), which second string-securing lo-
cation (94;94’) is different from the first string-
securing location (93;93’), and
- the stylet part (3;3’) comprises an elongate
guide member (4;4’) that extends into the bend-
able tip part (6;6’), which elongate guide mem-
ber (4;4’) and bendable tip part (6;6’) lengthwise
encases, supports or guides at least a part of
the first string member (10) and at least a part
of the second string member (11) .

31. An endotracheal tube inserting device (1;1’) accord-
ing to claim 30, characterized in that the elongate
guide member (4;4’) is a curved pipe.

32. An endotracheal tube inserting device (1;1’) accord-
ing to claims 30 or 31, characterized in that the
bendable tip part (6;6’) includes a tubular cover (12)
that accommodates a tip-shaping member (5;5’) to
which the first distal string end (30b;30b’) and the
second distal string end (38b;38b’) are individually
attached at the respective first string-securing loca-
tion (93;93’) and second string-securing location
(94;94’).

33. An endotracheal tube inserting device (1) according
to any of the preceding claims 30, 31 or 32, charac-
terized in that the first string operating member (18)
of the actuator means (15) includes a first lever body
(20) arranged about a first pivot axis (P1), and the
second string operating member (19) of the actuator
means (5) includes a second lever body (22) pivot-
ably arranged about a second pivot axis (P2),

- said first lever body (20) has at least one first
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actuator lever arm (23) extending from the first
pivot axis (P1) to a first actuator (24), and at least
one opposite first string operating lever arm (25)
at which the first proximal string end (30a) is
operatively connected to change the position of
the first distal string end (30b) relative to at least
the distal stylet end (7) in response to actuating
the first actuator (24),
- said second lever body (22) has at least one
second actuator lever arm (31) extending from
the second pivot axis to a second actuator (32),
and at least one opposite second string operat-
ing lever arm (33) to which the second proximal
string end (38a) is operatively connected to
change the position of the second distal string
end (38b) relative to at least the distal stylet end
(7) in response to actuating the second actuator
(32).

34. An endotracheal tube inserting device (1) according
to claim 33, characterized in that the housing (9)
of the handle part accommodates at least the first
lever body (20) and the second lever body (22),
which housing (9) has a first opening (63) for making
the first actuator (24) accessible to pivot the first lever
body (20) from outside the housing (9), and a second
opening (64) for making the second actuator (32)
accessible to pivot the second lever body (22) from
outside the housing (9).

35. An endotracheal tube inserting device (1) according
to any of claims 33 or 34, characterized in that the
first lever body (20) is pivotably suspended to move
a first string-securing member (29) of the housing
(9) and the second lever body is pivotably suspended
to move a second string-securing member (37) of
the housing (9), and wherein the first string-securing
member (29) is arranged spaced from the first pivot
axis (P1), and the second string-securing member
(37) is arranged spaced from the second pivot axis
(P2).

36. An endotracheal tube inserting device (1’) according
to any of the preceding claims 5 - 35, characterized
in that the housing (9’) is a curved tubular body
(13’;14’).

Patentansprüche

1. Endotrachealtubus-Einführvorrichtung (1; 1’), um-
fassend ein Stilettteil (3; 3’), das ein proximales Sti-
lettendteil (8a; 8a’) mit einem proximalen Stilettende
(8, 8’) und ein gegenüberliegendes distales Stilet-
tendteil (7a; 7a’) mit einem distalen Stilettende (7;
7’) aufweist, und ein Griffteil (2; 2’), wobei das pro-
ximale Stilettendteil (8a; 8a’) des Stilettteils (3; 3’) in
Bezug auf das Griffteil (2; 2’) ortsfest ist, und einen

Endotrachealtubus (86) auf dem Stilettteil (3; 3’), wo-
bei die Endotrachealtubus-Einführvorrichtung (1; 1’)
einen Tubusentfernungsmechanismus (65; 65’) auf-
weist, der zum Verschieben des Endotrachealtubus
(86) entlang des länglichen Stilettteils (3; 3’) in einer
Richtung zum distalen Stilettende (7; 7’) des längli-
chen Stilettteils (3; 3’) ausgelegt ist, dadurch ge-
kennzeichnet, dass der Tubusentfernungsmecha-
nismus (65; 65’) einen Ratschenmechanismus (66;
66’) umfasst, um das Entfernen des Endotracheal-
tubus zumindest teilweise vom Stilettteil zu erleich-
tern und den Endotrachealtubus während des Ent-
fernen in allmählich vorgeschobenen Positionen in
Bezug auf das Stilettteil zu halten, wobei der Rat-
schenmechanismus (66; 66’) ein Zahnstangenteil
(68; 68’) umfasst, das sich entlang mindestens einer
Länge des Griffteils (2; 2’) erstreckt und gegenüber
einem Keilteil (69; 69’) angeordnet ist, das mit dem
Stilettteil (3; 3’) assoziiert ist, um in das Zahnstan-
genteil (68; 68’) einzugreifen.

2. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 1, dadurch gekennzeichnet, dass das
Keilteil (69; 69’) einen Tubusverbinder (83; 83’) auf-
weist, der mit dem Stilettteil (3; 3’) verbunden ist.

3. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 1 oder 2, dadurch gekennzeichnet, dass
der Tubusentfernungsmechanismus (65; 65’) einen
sich hin- und herbewegenden dritten Aktuator (67;
67’) zum Betätigen des Ratschenmechanismus (66;
66’) umfasst.

4. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 2 oder Anspruch 3, wenn von Anspruch 2
abhängig, dadurch gekennzeichnet, dass der Tu-
busverbinder (83; 83’) konfiguriert ist, um mit einem
Atemwegsverbinder (87) des Endotrachealtubus
(86) zusammenzupassen, wobei der Tubusverbin-
der (83; 83’) vorzugsweise ein konischer Tubusver-
binder (83) ist.

5. Endotrachealtubuseinführvorrichtung (1) nach ei-
nem der vorhergehenden Ansprüche 1-4, dadurch
gekennzeichnet, dass das Gestellteil (68) ein ers-
tes stationäres Gestellteil (70), ein zweites stationä-
res Gestellteil (71; 71’) und ein bewegliches drittes
Gestellteil (72; 72’) aufweist, das in Längsrichtung
zwischen dem ersten stationären Gestellteil (70) und
dem zweiten stationären Gestellteil (71) angeordnet
ist, wobei die Gestellteile vorzugsweise länglich
sind, wobei die Gestellteile vorzugsweise der Krüm-
mung eines Gehäuses (9) des Griffteils (2) folgen.

6. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 5, dadurch gekennzeichnet, dass das
bewegliche dritte Gestellteil (72) den dritten Aktuator
(67) so angeordnet hat, dass er vom Griffteil (2; 2’),
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optional vom Gehäuse (9) des Griffteils (2; 2’) her-
vorsteht.

7. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 5 oder 6, dadurch gekennzeichnet, dass
die stationären Gestellteile (70; 70’; 71; 71’) einstü-
ckig mit dem Griffteil (2; 2’), optional mit dem Ge-
häuse (9, 9’) des Griffteils (2, 2’), ausgebildet sind.

8. Endotrachealtubuseinführvorrichtung (1; 1’) nach ei-
nem der vorhergehenden Ansprüche 5-7, dadurch
gekennzeichnet, dass das bewegliche dritte Ge-
stellteil (72; 72’) und/oder eine Zuführkomponente,
die konfiguriert ist, um das Keilteil in Richtung des
distalen Stilettendes zu verschieben, elastisch inner-
halb des Griffteils (2; 2’) mittels eines Rückzugsmit-
tels oder eines elastischen Mittels, vorzugsweise
mittels eines jeweiligen Federelements (75; 145;
146), aufgehängt ist.

9. Endotrachealtubuseinführvorrichtung (1; 1’) nach ei-
nem der vorhergehenden Ansprüche 1-8, dadurch
gekennzeichnet, dass das Keilteil (69; 69’) mit ge-
genüberliegenden seitlichen Keilteilen (80, 81; 138a,
138b; 138a’, 138b’) und einem mittleren Keilteil (79;
141; 141’), das sich zwischen den seitlichen Keiltei-
len (80; 81; 138a, 138b; 138a’, 138b’) befindet, ver-
sehen ist.

10. Endotrachealtubuseinführvorrichtung (1) nach An-
spruch 9, dadurch gekennzeichnet, dass die seit-
lichen Keilteile (80; 81) und das mittlere Keilteil (79)
am Keilteil an einem proximalen Ende (82) des
Keilteils (69) vorgesehen sind, optional der Tubus-
verbinder (83) am gegenüberliegenden distalen En-
de des Keilteils (69) vorgesehen ist.

11. Endotrachealtubuseinführvorrichtung (1; 1’) nach ei-
nem der vorhergehenden Ansprüche 5-10, dadurch
gekennzeichnet, dass das erste stationäre Gestell-
teil (70; 70’) erste Zähne (76; 123’) aufweist und das
zweite stationäre Gestellteil (71; 71’) zweite Zähne
(77; 123’’) aufweist, optional das bewegliche dritte
Gestellteil (72) dritte Zähne (78) aufweist.

12. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der vorhergehenden Ansprüche 9, 10 oder 11,
dadurch gekennzeichnet, dass die seitlichen
Keilteile (138a, 138b; 138a’, 138b’) und das mittlere
Keilteil (141; 141’) am Keilteil (69’) zwischen dem
proximalen Ende des Keilteils (69) und dem distalen
Ende des Keilteils (69’) vorgesehen sind, optional
der Tubusverbinder (83’) am proximalen Ende des
Keilteils (69’) vorgesehen ist.

13. Endotrachealtubuseinführvorrichtung (1) nach An-
spruch 11 oder 12, dadurch gekennzeichnet, dass
die gegenüberliegenden seitlichen Keilteile (80, 81;

138a, 138b; 138a’, 138b’1) in die ersten Zähne (76;
123’) und die zweiten Zähne (77; 123") eingreifen
können.

14. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 11, 12 oder 13, dadurch gekennzeich-
net, dass beliebige der ersten Zähne, zweiten Zäh-
ne und dritten Zähne sich verjüngen, wie spitz,
stumpf oder kammförmig.

15. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der Ansprüche 8, 9, 12, 13 oder 14, dadurch
gekennzeichnet, dass der Ratschenmechanismus
(66; 66’) umfasst, dass

- die Zuführkomponente (129) mit dem dritten
Aktuator (67’) konfiguriert ist,
- das Keilteil (69’) verschiebbar von der Zuführ-
komponente (12) aufgenommen und verschieb-
bar auf dem Stilettteil (3’) montiert ist,
- das Keilteil (69’) ein Wellenlager (134) auf-
weist, das sich quer zu einer ersten Keilfläche
(132), die den stationären Gestellteilen (70’; 71’)
zugewandt ist, und einer gegenüberliegenden
zweiten Keilfläche (133) erstreckt,
- das Wellenlager (134) konfiguriert ist, um ein
Schwenkklinkenelement (137; 137’) schwenk-
bar aufzunehmen,
- wobei das Schwenkklinkenelement (137; 137’)
Mittel aufweist, um zumindest in die Zuführkom-
ponente (129) einzugreifen, um das Keilteil (69’)
in Richtung des distalen Stilettendes (7’) anzu-
treiben.

16. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der vorhergehenden Ansprüche 8, 9 oder
12-15, dadurch gekennzeichnet, dass das Innere
des Gehäuses (9’) mit einer ersten inneren Bahn
(125) zum verschiebbaren Aufnehmen eines ersten
Gleitflansches (126) des Keilteils (69’) und einer
zweiten inneren Bahn (128) zum verschiebbaren
Aufnehmen der Zuführkomponente (129) konfigu-
riert ist, wobei die Zuführkomponente (129) eine drit-
te innere Bahn (130) zum Aufnehmen eines zweiten
Gleitflansches (131) des Keilteils (69’) aufweist.

17. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der Ansprüche 15 oder 16, dadurch gekenn-
zeichnet, dass das Schwenkklinkenelement (137;
137’) an einer Welle (127) aufgehängt ist.

18. Endotrachealtubuseinführvorrichtung (1’) nach An-
spruch 17, dadurch gekennzeichnet, dass das
Schwenkklinkenelement (137; 137’) umfasst, dass

- das erste seitliche Keilteil (138a) als ein erstes
seitliches Klinkenelement (138a’) vorgesehen
ist, das schwenkbar und verschiebbar in der ers-
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ten inneren Bahn (125) angeordnet ist, und
- das gegenüberliegende zweite seitliche Keilteil
(138b) als ein zweites seitliches Klinkenelement
(138b’) vorgesehen ist, das schwenkbar und
verschiebbar in der dritten inneren Bahn (130)
angeordnet ist.

19. Endotrachealtubuseinführvorrichtung (1’) nach An-
spruch 18, dadurch gekennzeichnet, dass die ge-
genüberliegenden ersten und zweiten seitlichen
Klinkenelemente (138a; 138b; 138a’; 138b’) von je-
weiligen gegenüberliegenden freien Enden (139a;
139b) eines Hauptkörpers (136) des Klinkenele-
ments (137; 137’) im Wesentlichen senkrecht zur
Achse (X) des Hauptkörpers (136) vorstehen.

20. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der Ansprüche 18 oder 19, dadurch gekenn-
zeichnet, dass die gegenüberliegenden ersten und
zweiten seitlichen Klinkenelemente (138a, 138b;
138a’, 138b’) unabhängig schwenkbar sind.

21. Endotrachealtubuseinführvorrichtung (1’) nach An-
spruch 18, 19 oder 20, dadurch gekennzeichnet,
dass ein mittleres Klinkenelement (141; 141’) im
Wesentlichen senkrecht zur Achse (X) des Haupt-
körpers (136) zwischen den ersten und zweiten seit-
lichen Klinkenelementen (138a, 138b; 138a’, 138b’)
vorsteht und an dem Hauptkörper (136) von den ers-
ten und zweiten seitlichen Klinkenelementen (138a,
138b; 138a’, 138b’) winkelversetzt ist.

22. Endotrachealtubuseinführvorrichtung (1’) nach An-
spruch 21, dadurch gekennzeichnet, dass das
mittlere Klinkenelement (141’) ein erstes mittleres
Klinkenelement (141a) einstückig mit dem ersten
seitlichen Klinkenelement (138a) und ein zweites
mittleres Klinkenelement (141b) einstückig mit dem
zweiten seitlichen Klinkenelement (138b) aufweist.

23. Endotrachealtubuseinführvorrichtung (1; 1’) nach ei-
nem der vorhergehenden Ansprüche 1-22, dadurch
gekennzeichnet, dass der Tubusentfernungsme-
chanismus (65; 65’) Mittel zum Zurückführen eines
Endotrachealtubus (86), der in Richtung des distalen
Stilettendes versetzt wurde, zurück in Richtung des
proximalen Stilettendes aufweist.

24. Endotrachealtubuseinführvorrichtung (1, 1’) nach
Anspruch 23, dadurch gekennzeichnet, dass die
Mittel zum Zurückführen eines Endotrachealtubus,
der in Richtung des distalen Stilettendes versetzt
wurde, zurück in Richtung des proximalen Stiletten-
des beinhalten, dass die ersten Zähne (76; 123’) des
ersten stationären Gestellteils (70; 70’) und die zwei-
ten Zähne (77; 123") des zweiten stationären Ge-
stellteils (71; 71’) zusammen eine längliche Gestell-
teilnut (122) zum Aufnehmen und Eingreifen in vierte

Zähne (123-) eines länglichen beweglichen vierten
Gestellteils (115) definieren, das den kombinierten
ersten Zähnen und zweiten Zähnen zugewandt ist,
wobei das bewegliche vierte Gestellteil (115) optio-
nal einen vierten Aktuator (116) aufweist, der aus
dem Gehäuse (9; 9’) vorsteht, um bei Betätigung das
Keilteil (69; 69’) in Richtung des proximalen Stilet-
tendes zurückzuführen.

25. Endotrachealtubuseinführvorrichtung (1’) nach An-
spruch 24, dadurch gekennzeichnet, dass das
mittlere Klinkenelement (141’) schwenkbar und ver-
schiebbar auf dem Hauptkörper zwischen dem ge-
genüberliegenden ersten und zweiten seitlichen
Klinkenelement (138a; 138b) über einer Rückseite
(142) des beweglichen vierten Gestellteils (115), das
sich in der länglichen Gestellteilnut (122) befindet,
angeordnet ist, wobei die Rückseite (142) des läng-
lichen beweglichen vierten Gestellteils (115) die Sei-
te gegenüber den vierten Zähnen (123″″) ist.

26. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der Ansprüche 21 - 25, dadurch gekennzeich-
net, dass die erste Keilfläche (132) eine Vertiefung
(144) oder einen Anschlag aufweist, die bzw. der mit
dem Hauptlagerteil (134) verbunden ist, wobei die
Vertiefung (144) oder der Anschlag dazu ausgelegt
ist, einen Federarm (143; 143’), der von dem Haupt-
körper (136) des Schwenkklinkenelements (137;
137’) vorsteht, aufzunehmen und zurückzuhalten,
wobei der Federarm (143; 143’) winkelversetzt von
sowohl dem ersten als auch dem zweiten seitlichen
Klinkenelement (138a, 138b; 138a’, 138b’) und von
dem mittleren Klinkenelement (141; 141’) in einer
Winkelrichtung gegenüber dem mittleren Klinkene-
lement (141; 141’) vorsteht, optional im Wesentli-
chen in der gleichen Ebene wie das mittlere Klinken-
element (141).

27. Endotrachealtubuseinführvorrichtung (1’) nach An-
spruch 26, dadurch gekennzeichnet, dass die Ver-
tiefung oder der Anschlag (144) eine Aussparung
ist, die von einem Hauptlagerteil des Wellenlagers
(134) abzweigt.

28. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der vorhergehenden Ansprüche 18-27, da-
durch gekennzeichnet, dass mindestens eines der
gegenüberliegenden seitlichen Klinkenelemente
(138a, 138b; 138a’, 138b’) mit reibungserhöhenden
Kissen (140a; 140b) versehen ist, um die Reibung
zu erhöhen, wenn sich die seitlichen Klinkenelemen-
te (138a, 138b; 138a’, 138b’) in der ersten inneren
Bahn (125) bzw. der dritten inneren Bahn (130) des
Gehäuses (9’) und der Zuführkomponente (129) be-
wegen.

29. Endotrachealtubuseinführvorrichtung (1; 1’) nach ei-
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nem der vorhergehenden Ansprüche 11-28, da-
durch gekennzeichnet, dass die ersten Zähne (76;
123’) und die zweiten Zähne (77; 123") einstückig
mit dem Griffteil (2; 2’) an einer Innenfläche des Griff-
teils (2; 2’) ausgebildet sind.

30. Endotrachealtubuseinführvorrichtung (1; 1’) nach ei-
nem der vorhergehenden Ansprüche 1-29, dadurch
gekennzeichnet, dass das Griffteil (2; 2’) zum Be-
tätigen des Stilettteils (3; 3’) und des Tubusentfer-
nungsmechanismus (65; 65’) ausgelegt ist und fer-
ner umfasst von,

- das proximale Stilettende (8; 8’) an dem Griffteil
(2; 2’) angeordnet ist und das distale Stilettende
(7; 7’) eine Verlängerung in Form eines biegba-
ren Spitzenteils (6; 6’) mit einem freien distalen
Ende (95; 95’) aufweist,
- ein Spitzenteilbetätigungselement (16; 16’)
mindestens ein erstes Strangelement (10) und
ein zweites Strangelement (11) umfasst, die ent-
lang der Länge von mindestens einer Länge des
Stilettteils (3; 3’) angeordnet sind,
- das Griffteil (2; 2’) ein Aktuatormittel (15; 15’)
zum Betätigen von mindestens dem Spitzenteil-
betätigungselement (16; 16’) aufweist,
- das erste Strangelement (10) ein erstes proxi-
males Strangende (30a; 30a’), das mit einem
ersten Strangbetätigungselement (18; 18’) des
Aktuatormittels (15; 15’) verbunden ist, und ein
gegenüberliegendes erstes distales Strangen-
de (30b; 30b’) aufweist, das an einer ersten
Strangbefestigungsstelle (9393’) an dem bieg-
baren Spitzenteil (6; 6’) befestigt ist,
- das zweite Strangelement (11) ein zweites pro-
ximales Strangende (38a; 38a’), das mit einem
zweiten Strangbetätigungselement (19; 19’) des
Aktuatormittels (15; 15’) verbunden ist, und ein
gegenüberliegendes zweites distales Strangen-
de (38b; 38b’) aufweist, das an einer zweiten
Strangbefestigungsstelle (94; 84’) an dem bieg-
baren Spitzenteil (6; 6’) befestigt ist, wobei sich
die zweite Strangbefestigungsstelle (94; 94’)
von der ersten Strangbefestigungsstelle (93;
93’) unterscheidet, und
- das Stilettteil (3; 3’) ein längliches Führungse-
lement (4; 4’) umfasst, das sich in das biegbare
Spitzenteil (6; 6’) erstreckt, wobei das längliche
Führungselement (4; 4’) und das biegbare Spit-
zenteil (6; 6’) in Längsrichtung mindestens einen
Teil des ersten Strangelements (10) und min-
destens einen Teil des zweiten Strangelements
(11) umhüllen, stützen oder führen.

31. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 30, dadurch gekennzeichnet, dass das
längliche Führungselement (4; 4’) ein gekrümmtes
Rohr ist.

32. Endotrachealtubuseinführvorrichtung (1; 1’) nach
Anspruch 30 oder 31, dadurch gekennzeichnet,
dass das biegbare Spitzenteil (6; 6’) eine rohrförmi-
ge Abdeckung (12) umfasst, die ein Spitzenfor-
mungselement (5; 5’) aufnimmt, an dem das erste
distale Strangende (30b; 30b’) und das zweite distale
Strangende (38b; 38b’) einzeln an der jeweiligen ers-
ten Strangbefestigungsstelle (93; 93’) und zweiten
Strangbefestigungsstelle (94; 94’) befestigt sind.

33. Endotrachealtubuseinführvorrichtung (1) nach ei-
nem der vorhergehenden Ansprüche 30, 31 oder 32,
dadurch gekennzeichnet, dass das erste Strang-
betätigungselement (18) des Aktuatormittels (15) ei-
nen ersten Hebelkörper (20) umfasst, der um eine
erste Schwenkachse (P1) angeordnet ist, und das
zweite Strangbetätigungselement (19) des Aktuator-
mittels (5) einen zweiten Hebelkörper (22) umfasst,
der schwenkbar um eine zweite Schwenkachse (P2)
angeordnet ist,

- der erste Hebelkörper (20) zumindest einen
ersten Aktuatorhebelarm (23), der sich von der
ersten Schwenkachse (P1) zu einem ersten Ak-
tuator (24) erstreckt, und zumindest einen ge-
genüberliegenden ersten Strangbetätigungshe-
belarm (25) aufweist, an dem das erste proxi-
male Strangende (30a) wirkverbunden ist, um
die Position des ersten distalen Strangendes
(30b) relativ zu zumindest dem distalen Stilet-
tende (7) als Reaktion auf das Betätigen des
ersten Aktuators (24) zu ändern,
- der zweite Hebelkörper (22) zumindest einen
zweiten Aktuatorhebelarm (31), der sich von der
zweiten Schwenkachse zu einem zweiten Aktu-
ator (32) erstreckt, und zumindest einen gegen-
überliegenden zweiten Strangbetätigungshe-
belarm (33) aufweist, mit dem das zweite proxi-
male Strangende (38a) wirkverbunden ist, um
die Position des zweiten distalen Strangendes
(38b) relativ zu zumindest dem distalen Stilet-
tende (7) als Reaktion auf das Betätigen des
zweiten Aktuators (32) zu ändern.

34. Endotrachealtubuseinführvorrichtung (1) nach An-
spruch 33, dadurch gekennzeichnet, dass das Ge-
häuse (9) des Griffteils zumindest den ersten Hebel-
körper (20) und den zweiten Hebelkörper (22) auf-
nimmt, wobei das Gehäuse (9) eine erste Öffnung
(63), um den ersten Aktuator (24) zugänglich zu ma-
chen, um den ersten Hebelkörper (20) von außer-
halb des Gehäuses (9) zu schwenken, und eine
zweite Öffnung (64) aufweist, um den zweiten Aktu-
ator (32) zugänglich zu machen, um den zweiten He-
belkörper (22) von außerhalb des Gehäuses (9) zu
schwenken.

35. Endotrachealtubuseinführvorrichtung (1) nach ei-
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nem der Ansprüche 33 oder 34, dadurch gekenn-
zeichnet, dass der erste Hebelkörper (20) schwenk-
bar aufgehängt ist, um ein erstes Strangsicherungs-
element (29) des Gehäuses (9) zu bewegen, und
der zweite Hebelkörper schwenkbar aufgehängt ist,
um ein zweites Strangsicherungselement (37) des
Gehäuses (9) zu bewegen, und wobei das erste
Strangsicherungselement (29) von der ersten
Schwenkachse (P1) beabstandet angeordnet ist und
das zweite Strangsicherungselement (37) von der
zweiten Schwenkachse (P2) beabstandet angeord-
net ist.

36. Endotrachealtubuseinführvorrichtung (1’) nach ei-
nem der vorhergehenden Ansprüche 5-35, dadurch
gekennzeichnet, dass das Gehäuse (9’) ein ge-
krümmter rohrförmiger Körper (13’; 14’) ist.

Revendications

1. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale, qui comprend un élément faisant office
de stylet (3 ; 3’) qui possède une partie terminale
proximale de stylet (8a ; 8a’) comprenant une extré-
mité proximale de stylet (8 ; 8’) et une partie termi-
nale distale opposée de stylet (7a ; 7a’) comprenant
une extrémité distale de stylet (7 ; 7’), et un élément
faisant office de poignée (2 ; 2’), dans lequel la partie
terminale proximale de stylet (8a ; 8a’) de l’élément
faisant office de stylet (3 ; 3’) est stationnaire par
rapport à l’élément faisant office de poignée (2 ; 2’),
ainsi qu’une sonde endotrachéale (86) sur l’élément
faisant office de stylet (3 ; 3’), le dispositif d’insertion
(1; 1’) pour une sonde endotrachéale possédant un
mécanisme d’éjection de sonde (65 ; 65’) qui est
conçu pour le déplacement de la sonde endotra-
chéale (86) le long de l’élément allongé faisant office
de stylet (3 ; 3’) dans une direction orientée vers l’ex-
trémité distale de stylet (7 ; 7’) de l’élément allongé
faisant office de stylet (3 ; 3’), caractérisé en ce que
le mécanisme d’éjection de sonde (65 ; 65’) com-
prend un mécanisme à cliquet (66 ; 66’) destiné à
faciliter l’éjection de la sonde endotrachéale au
moins en partie en dehors de l’élément faisant office
de stylet, et à maintenir la sonde endotrachéale dans
des positions progressivement avancées par rapport
à l’élément faisant office de stylet au cours de l’éjec-
tion, le mécanisme à cliquet (66, 66’) en question
comprenant un élément faisant office de crémaillère
(68 ; 68’) qui s’étend le long d’au moins une longueur
de l’élément faisant office de poignée (2 ; 2’) et qui
est disposé à l’opposé d’un élément faisant office de
cale (69 ; 69’) qui est associé à l’élément faisant of-
fice de stylet (3 ; 3’) à des fins d’engrènement avec
l’élément faisant office de crémaillère (68 ; 68’).

2. Un dispositif d’insertion (1 ; 1’) pour une sonde en-

dotrachéale selon la revendication 1, caractérisé en
ce que l’élément faisant office de cale (69 ; 69’) pos-
sède un raccord de sonde (83 ; 83’) qui est associé
à l’élément faisant office de stylet (3 ; 3’).

3. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon la revendication 1 ou 2, caracté-
risé en ce que le mécanisme d’éjection de sonde
(65 ; 65’) comprend un troisième actionneur animé
d’un mouvement de va-et-vient (67 ; 67’) pour la mi-
se en service du mécanisme à cliquet (66 ; 66’)

4. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon la revendication 2 ou 3, caracté-
risé en ce que le raccord de sonde (83 ; 83’) est
configuré pour s’accoupler à un raccord (87) de la
sonde endotrachéale (86) avec les voies aériennes ;
de préférence, le raccord de sonde (83 ; 83’) est un
raccord de sonde (83) de forme conique.

5. Un dispositif d’insertion (1) pour une sonde endotra-
chéale selon l’une quelconque des revendications
précédentes 1 à 4, caractérisé en ce que l’élément
(68) faisant office de crémaillère possède une pre-
mière partie de crémaillère stationnaire (70), une
deuxième partie de crémaillère stationnaire (71; 71’)
et une troisième partie de crémaillère mobile (72 ;
72’) qui est disposée dans la direction longitudinale
entre la première partie de crémaillère stationnaire
(70) et la deuxième partie de crémaillère stationnaire
(71) ; de préférence, lesdites parties de crémaillère
sont allongées ; de préférence, lesdites parties de
crémaillère suivent la courbure d’un boîtier (9) de
l’élément (2) faisant office de poignée.

6. Un dispositif d’insertion (1) pour une sonde endotra-
chéale selon la revendication 5, caractérisé en ce
que la troisième partie de crémaillère mobile (72)
possède le troisième actionneur (67) qui est conçu
pour faire saillie par rapport à l’élément (2) faisant
office de poignée, de manière facultative par rapport
au boîtier (9) de l’élément (2) faisant office de poi-
gnée.

7. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon la revendication 5 ou 6, caracté-
risé en ce que les parties de crémaillère stationnai-
res (70 ; 70’ ; 71 ; 71’) sont réalisées en une seule
pièce avec l’élément (2 ; 2’) faisant office de poignée,
de manière facultative avec le boîtier (9 ; 9’) de l’élé-
ment (2 ; 2’) faisant office de poignée.

8. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon l’une quelconque des revendica-
tions précédentes 5 à 7, caractérisé en ce que la
troisième partie de crémaillère mobile (72 ; 72’) et/ou
un composant faisant office d’élément d’alimenta-
tion, configuré pour déplacer l’élément faisant office
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de cale en direction de l’extrémité distale du stylet,
est/sont suspendu(s) de manière résiliente à l’inté-
rieur de l’élément (2 ; 2’) faisant office de poignée
par l’intermédiaire d’un moyen de rétraction ou d’un
moyen résilient, de préférence par l’intermédiaire
d’un élément respectif faisant office de ressort (75;
145 ; 146).

9. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon l’une quelconque des revendica-
tions précédentes 1 à 8, caractérisé en ce que l’élé-
ment faisant office de cale (69 ; 69’) est muni de par-
ties latérales opposées faisant office de cales (80,
81 ; 138a, 138b ; 138a’, 138b’) et d’une partie cen-
trale faisant office de cale (79 ; 141 ; 141’) qui est
située entre lesdites parties latérales faisant office
de cales (80, 81 ; 138a, 138b ; 138a’, 138b’).

10. Un dispositif d’insertion (1) pour une sonde endotra-
chéale selon la revendication 9, caractérisé en ce
que les parties latérales faisant office de cales (80,
81) et la partie centrale faisant office de cale (79)
sont prévues à l’endroit de l’élément faisant office
de cale à une extrémité proximale (82) de l’élément
faisant office de cale (69) ; de manière facultative,
le raccord de sonde (83) est prévu à l’extrémité dis-
tale opposée de l’élément faisant office de cale (69).

11. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon l’une quelconque des revendica-
tions précédentes 5 à 10, caractérisé en ce que la
première partie de crémaillère stationnaire (70 ; 70’)
possède des premières dents (76 ; 123’) et la deuxiè-
me partie de crémaillère stationnaire (71 ; 71’) pos-
sède des deuxièmes dents (77 ; 123’’) ; de manière
facultative la troisième partie de crémaillère mobile
(72) possède des troisièmes dents (78).

12. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
précédentes 9, 10 ou 11, caractérisé en ce que les
parties latérales faisant office de cales (138a, 138b ;
138a’, 138b’) et la partie centrale faisant office de
cale (141 ; 141’) sont prévues au niveau de l’élément
faisant office de cale (69’) entre l’extrémité proximale
de l’élément faisant office de cale (69) et l’extrémité
distale de l’élément faisant office de cale (69’) ; de
manière facultative, le raccord de sonde (83’) est
prévu à l’extrémité proximale de l’élément faisant of-
fice de cale (69’).

13. Un dispositif d’insertion (1) pour une sonde endotra-
chéale selon la revendication 11 ou 12, caractérisé
en ce que les parties latérales opposées faisant of-
fice de cales (80, 81 ; 138a, 138b; 138a’, 138b’) peu-
vent venir s’engrener avec les premières dents (76 ;
123’) et avec les deuxièmes dents (77 ; 123").

14. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon la revendication 11, 12 ou 13, ca-
ractérisé en ce que n’importe quelle dent choisie
parmi les premières dents, les deuxièmes dents et
les troisièmes dents est taillée en pointe, par exem-
ple pointue, émoussée ou est configurée en forme
de crête.

15. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
8, 9, 12, 13 ou 14, caractérisé en ce que le méca-
nisme à cliquet (66 ; 66’) comprend le fait que :

- le composant faisant office de dispositif d’ali-
mentation (129) est configuré avec le troisième
actionneur (67’) ;
- l’élément faisant office de cale (69’) est logé
en coulissement dans le composant faisant of-
fice de dispositif d’alimentation (12) et est monté
en coulissement sur l’élément faisant office de
stylet (3’) ;
- l’élément faisant office de cale (69’) possède
un palier d’arbre (134) qui s’étend en direction
transversale par rapport à une première face cu-
néiforme (132) opposée aux parties de cré-
maillère stationnaires (70’; 71’) et une deuxième
face cunéiforme (133) ;
- le palier d’arbre (134) est configuré pour que
vienne s’y loger en pivotement un élément d’en-
cliquetage pivotant (137 ; 137’) ;
- ledit élément d’encliquetage pivotant (137;
137’) possède un moyen pour entrer en contact
avec au moins le composant faisant office de
dispositif d’alimentation (129) dans le but d’en-
traîner l’élément faisant office de cale (69’) en
direction de l’extrémité distale (7’) du stylet.

16. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
précédentes 8, 9 ou 12 à 15, caractérisé en ce que
l’intérieur du boîtier (9) est configuré avec une pre-
mière piste interne (125) pour la réception en cou-
lissement d’une première bride coulissante (126) de
l’élément faisant office de cale (69’) et une deuxième
piste interne (128) pour la réception en coulissement
du composant faisant office de dispositif d’alimenta-
tion (129), ledit composant faisant office de dispositif
d’alimentation (129) possédant une troisième piste
interne (130) pour la réception d’une deuxième bride
coulissante (131) de l’élément faisant office de cale
(69’).

17. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
précédentes 15 ou 16, caractérisé en ce que l’élé-
ment d’encliquetage pivotant (137 ; 137’) est sus-
pendu à un arbre (127).
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18. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon la revendication 17, caractérisé en
ce que l’élément d’encliquetage pivotant (137 ; 137’)
englobe le fait que :

- la première partie latérale faisant office de cale
(138a) est prévue sous la forme d’un premier
élément d’encliquetage latéral (138a’) qui est
disposé en pivotement et en coulissement dans
la première piste interne (125) ; et
- la deuxième partie latérale opposée faisant of-
fice de cale (138b) est prévue sous la forme d’un
deuxième élément d’encliquetage latéral
(138b’) qui est disposé en pivotement et en cou-
lissement dans la troisième piste interne (130).

19. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon la revendication 18, caractérisé en
ce que les premiers et deuxièmes éléments d’encli-
quetage latéraux (138a; 138b, 138a’ ; 138b’) font
saillie par rapport à des extrémités libres opposées
respectives (139a ; 139b) d’un corps principal (136)
de l’élément d’encliquetage (137 ; 137’) essentielle-
ment perpendiculairement à l’axe (X) dudit corps
principal (136).

20. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
18 ou 19, caractérisé en ce que les premiers et
deuxièmes éléments d’encliquetage latéraux
(138a ; 138b, 138a’ ; 138b’) peuvent pivoter de ma-
nière indépendante.

21. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon la revendication 18, 19 ou 20, ca-
ractérisé en ce qu’un élément d’encliquetage cen-
tral (141 ; 141’) fait saillie dans une position essen-
tiellement perpendiculaire à l’axe (X) du corps prin-
cipal (136) entre lesdits premier et deuxième élé-
ments d’encliquetage latéraux (138a ; 138b, 138a’ ;
138b’) et dans une position décalée sur le corps prin-
cipal (136) en formant un angle par rapport auxdits
premier et deuxième éléments d’encliquetage laté-
raux (138a, 138b, 138a’ ; 138b’).

22. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon la revendication 21, caractérisé en
ce que l’élément d’encliquetage central (141’) pos-
sède un premier élément d’encliquetage central
(141a) réalisé en une seule pièce avec le premier
élément d’encliquetage latéral (138a) et un deuxiè-
me élément d’encliquetage central (141b) réalisé en
une seule pièce avec le deuxième élément d’encli-
quetage latéral (138b).

23. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon l’une quelconque des revendica-
tions précédentes 1 à 22, caractérisé en ce que le

mécanisme d’éjection de sonde (65; 65’) possède
un moyen pour renvoyer une sonde endotrachéale
(86) qui a été déplacée en direction de l’extrémité
distale du stylet en retour dans la direction orientée
vers l’extrémité proximale du stylet.

24. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon la revendication 23, caractérisé
en ce que le moyen destiné à renvoyer une sonde
endotrachéale qui a été déplacée en direction de
l’extrémité distale du stylet en retour dans la direction
orientée vers l’extrémité proximale du stylet englobe
le fait que les premières dents (76 ; 123’) de la pre-
mière partie de crémaillère stationnaire (70 ; 70’) et
les deuxièmes dents (77; 123") de la deuxième partie
de crémaillère stationnaire définissent ensemble
(71 ; 71’) une rainure allongée d’élément faisant of-
fice de crémaillère (122), qui est destinée à la récep-
tion de et à l’engrènement avec des quatrièmes
dents (123-) d’un quatrième élément mobile allongé
faisant office de crémaillère (115) qui fait face aux
premières et deuxièmes dents combinées, ledit qua-
trième élément mobile faisant office de crémaillère
(115) possédant de manière facultative un quatriè-
me actionneur (116) qui fait saillie à l’extérieur du
boîtier (9 ; 9’) afin de, lors de son activation, renvoyer
l’élément faisant office de cale (69 ; 69’) en direction
de l’extrémité proximale du stylet.

25. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon la revendication 24, caractérisé en
ce que l’élément d’encliquetage central (141’) est
disposé en pivotement et en coulissement sur le
corps principal entre les premiers et deuxièmes élé-
ments d’encliquetage latéraux (138a; 138b) au-des-
sus d’un côté arrière (142) de la quatrième partie de
crémaillère mobile (115) disposée dans ladite rainu-
re allongée (122) destinée à l’élément faisant office
de crémaillère, ledit côté arrière (142) de la quatriè-
me partie de crémaillère mobile (115) représentant
le côté opposé aux quatrièmes dents (123-).

26. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
précédentes 21 à 25, caractérisé en ce que la pre-
mière face cunéiforme (102) possède un renfonce-
ment (144) ou un arrêt qui est associé à la partie
principale de palier (134), ledit renfoncement (144)
ou ledit arrêt étant conçu pour y loger et y restreindre
un bras de ressort (143 ; 143’) qui fait saillie par rap-
port au corps principal (136) de l’élément d’enclique-
tage pivotant (137 ; 137’), ledit bras de ressort (143 ;
143’) faisant saillie en étant déplacé, en formant un
angle, à la fois par rapport aux premier et deuxième
éléments d’encliquetages latéraux (138a, 138b ;
138a’, 138b’) et par rapport à l’élément d’enclique-
tage central (141 ; 141’) dans une direction angulaire
qui est opposée à celle de l’élément d’encliquetage
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central (141 ; 141’), d’une manière facultative essen-
tiellement dans le même plan que celui de l’élément
d’encliquetage central (141).

27. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon la revendication 26, caractérisé en
ce que le renfoncement ou l’arrêt (144) représente
un évidement qui bifurque par rapport à une partie
de palier principale du palier d’arbre (134).

28. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
précédentes 18 à 27, caractérisé en ce qu’au moins
un des éléments d’encliquetage latéraux opposés
(138a ; 138b, 138a’ ; 138b’) est équipé de patins qui
augmentent la friction (140a; 140b) dans le but
d’augmenter la friction lorsque les éléments d’encli-
quetage latéraux (138a; 138b, 138a’ ; 138b’) se dé-
placent dans la première piste interne (125) et dans
la troisième piste interne (130) du boîtier (9’) et du
composant faisant office de dispositif d’alimentation
(129), respectivement.

29. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon l’une quelconque des revendica-
tions précédentes 11 à 28, caractérisé en ce que
les premières dents (76 ; 123’) et les deuxièmes
dents (77 ; 123") sont réalisées en une seule pièce
avec l’élément faisant office de poignée (2 ; 2’) sur
une face interne de l’élément faisant office de poi-
gnée (2 ; 2’).

30. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon l’une quelconque des revendica-
tions précédentes 1 à 29, caractérisé en ce que
l’élément faisant office de poignée (2 ; 2’) est conçu
pour actionner l’élément faisant office de stylet (3 ;
3’) et le mécanisme d’éjection de sonde (65 ; 65’) et
comprend en outre le fait que :

- l’extrémité proximale du stylet (8 ; 8’) est située
au niveau de l’élément faisant office de poignée
(2 ; 2’) et l’extrémité distale du stylet (7 ; 7’) pos-
sède un prolongement sous la forme d’un élé-
ment sous la forme d’une extrémité pliable (6;
6’) comprenant une extrémité distale libre (95 ;
95’) ;
- un élément d’actionnement (16 ; 16’) de l’élé-
ment sous la forme d’une extrémité englobe au
moins un premier élément faisant office de res-
sort (10) et un deuxième élément faisant office
de ressort (11) sur au moins une longueur de
l’élément faisant office de stylet (3 ; 3’) ;
- l’élément faisant office de poignée (2 ; 2’) pos-
sède un moyen faisant office d’actionneur (15 ;
15’) destiné à actionner au moins l’élément d’ac-
tionnement de l’élément sous la forme d’une ex-
trémité (16 ; 16’) ;

- le premier élément faisant office de ressort (10)
possède une première extrémité proximale de
ressort (30a ; 30a’) reliée à un premier élément
d’actionnement de ressort (18; 18’) du moyen
d’actionnement (15; 15’) et une première extré-
mité distale opposée de ressort (30b ; 30b’) fixée
à un premier endroit de fixation de ressort (93;
93’) à l’élément sous la forme d’une extrémité
pliable (6 ; 6’) ;
- le deuxième élément faisant office de ressort
(11) possède une deuxième extrémité proxima-
le de ressort (38a ; 38’) reliée à un deuxième
élément d’actionnement de ressort (19; 19’) du
moyen d’actionnement (15; 15’) et une deuxiè-
me extrémité distale opposée de ressort (38b ;
38b’) fixée à un deuxième endroit de fixation de
ressort (94 ; 94’) à l’élément sous la forme d’une
extrémité pliable (6 ; 6’), ledit deuxième endroit
de fixation de ressort (94 ; 94’) étant différent du
premier endroit de fixation de ressort (93 ; 93’) ;
et
- l’élément faisant office de stylet (3 ; 3’) com-
prend un élément allongé faisant office de guide
(4 ; 4’) qui s’étend jusque dans l’élément sous
la forme d’une extrémité pliable (6 ; 6’), ledit élé-
ment allongé faisant office de guide (4 ; 4’) et
ledit élément sous la forme d’une extrémité plia-
ble (6; 6’) renferment, supportent ou guident au
moins une partie du premier élément faisant of-
fice de ressort (10) et au moins une partie du
deuxième élément faisant office de ressort (11).

31. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon la revendication 30, caractérisé
en ce que l’ élément allongé faisant office de guide
(4 ; 4’) représente un tuyau incurvé.

32. Un dispositif d’insertion (1 ; 1’) pour une sonde en-
dotrachéale selon la revendication 30 ou 31, carac-
térisé en ce que l’élément sous la forme d’une ex-
trémité pliable (6; 6’) englobe un recouvrement tu-
bulaire (12) dans lequel vient se loger un élément
de configuration de l’extrémité (5; 5’) auquel sont
fixées, de manière individuelle, la première extrémité
distale de ressort (30b ; 30b’) et la deuxième extré-
mité distale de ressort (38b ; 38b’) au premier endroit
de fixation de ressort (93 ; 93’) et au deuxième en-
droit de fixation de ressort (94 ; 94’), respectivement.

33. Un dispositif d’insertion (1) pour une sonde endotra-
chéale selon l’une quelconque des revendications
précédentes 30, 31 ou 32, caractérisé en ce que
le premier élément d’actionnement de ressort (18)
du moyen d’actionnement (15) englobe un premier
corps de levier (20) qui est disposé autour d’un pre-
mier axe de pivotement (P1), et le deuxième élément
d’actionnement de ressort (19) du moyen d’action-
nement (5) englobe un deuxième corps de levier (22)
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qui est monté en pivotement autour d’un deuxième
axe de pivotement (P2) ;

- ledit premier corps de levier (20) possède au
moins un premier bras de levier faisant office
d’actionneur (23) qui s’étend à partir du premier
axe de pivotement (P1) jusqu’à un premier ac-
tionneur (24), et au moins un premier bras de
levier opposé d’actionnement de ressort (25)
auquel est reliée de manière opérationnelle la
première extrémité proximale de ressort (30a)
dans le but de modifier la position de la première
extrémité distale de ressort (30b) par rapport à
au moins l’extrémité distale du stylet (7) en ré-
ponse à un actionnement du premier actionneur
(24) ;
- ledit deuxième corps de levier (22) possède au
moins un deuxième bras de levier faisant office
d’actionneur (31) qui s’étend à partir du deuxiè-
me axe de pivotement jusqu’à un deuxième ac-
tionneur (32), et au moins un deuxième bras de
levier opposé d’actionnement de ressort (33)
auquel est reliée de manière opérationnelle la
deuxième extrémité proximale de ressort (38a)
dans le but de modifier la position de la deuxiè-
me extrémité distale de ressort (38b) par rapport
à au moins l’extrémité distale du stylet (7) en
réponse à un actionnement du deuxième action-
neur (32).

34. Un dispositif d’insertion (1) pour une sonde endotra-
chéale selon la revendication 33, caractérisé en ce
que, dans le boîtier (9) de l’élément faisant office de
poignée, viennent se loger au moins le premier corps
de levier (20) et le deuxième corps de levier (22),
ledit boîtier (9) possédant une première ouverture
(63) pour rendre accessible le premier actionneur
(24) à des fins de pivotement du premier corps de
levier (20) à partir de l’extérieur du boîtier (9), et une
deuxième ouverture (64) pour rendre accessible le
deuxième actionneur (32) à des fins de pivotement
du deuxième corps de levier (22) à partir de l’exté-
rieur du boîtier (9).

35. Un dispositif d’insertion (1) pour une sonde endotra-
chéale selon l’une quelconque des revendications
33 ou 34, caractérisé en ce que le premier corps
de levier (20) est suspendu en pivotement afin de
déplacer un premier élément de fixation de ressort
(29) du boîtier (9) et le deuxième corps de levier est
suspendu en pivotement afin de déplacer un deuxiè-
me élément de fixation de ressort (37) du boîtier (9) ;
et dans lequel le premier élément de fixation de res-
sort (29) est disposé à l’écart du premier axe de pi-
votement (P1) et le deuxième élément de fixation de
ressort (37) est disposé à l’écart du deuxième axe
de pivotement (P2).

36. Un dispositif d’insertion (1’) pour une sonde endo-
trachéale selon l’une quelconque des revendications
5 à 35, caractérisé en ce que le boîtier (9’) repré-
sente un corps tubulaire incurvé (13’ ; 14’).
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